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RECCRD OF DEC SI ON
ATLANTI C WOOD | NDUSTRI ES, I NC., SUPERFUND SI TE
OPERABLE UNIT | (SO L, SEDI MENT, DNAPL)

PART | - DECLARATI ON
I. SI TE NAME AND LOCATI ON

Atlantic Wod Industries, Inc., Superfund Site
Gty of Portsnouth, Virginia

1. STATEMENT OF BASI S AND PURPCSE

This Record of Decision (ROD) presents the remedial action selected for Operable Unit 1, which addresses
soil, sediment, and Dense Non- Aqueous Phase Liquid (DNAPL) contam nation at the Atlantic Wod | ndustri es,
Inc., Superfund Site, located in Portsnouth, Virginia (Site). This renedial action was chosen in accordance
with the Conprehensive Environnental Response, Conpensation, and Liability Act of 1980, as anended (CERCLA),
42 U S.C. 88 9601 et seq., and the National G| and Hazardous Substances Pollution Contingency Plan (NCP), 40
C.F.R Part 300. This decision docunent explains the factual and | egal basis for selecting the renedial
action and is based on the Administrative Record for this Site. An index of documents included in the
Adm ni strative Record may be found at Appendi x A of the ROD. Appendix B provides a gl ossary of commonly used
Superfund ternms.

The Virginia Departnment of Environmental Quality (VDEQ has commented on the selected renedy and the
State's comments have been incorporated into this ROD to the extent possible.

I11. ASSESSMENT CF THE SITE

Pursuant to duly del egated authority, | hereby determ ne, pursuant to Section 106 of CERCLA, 42 U. S. C
8 9606, that actual or threatened rel eases of hazardous substances fromthis Site, as discussed in Section VI
(Summary of Site Risks) of this ROD, if not addressed by inplenenting the remedial action selected in this
ROD, may present an immnent and substantial endangernent to public health, welfare, or the environment.

I'V. DESCRIPTION OF THE SELECTED REMEDY

The Environnental Protection Agency (EPA), in consultation with VDEQ has selected the follow ng
remedi al action for the Atlantic Wod Industries, Inc., Superfund Site. This renedy addresses soil,
sedi nent, and DNAPL contam nation (Operable unit 1 or oul) at the Site. Subsequent operable unit RODs w ||
address potential ground water and river cleanup. As environnental conditions vary throughout the Site, the
eval uation of the various cleanup alternatives for QUL was perforned for five separate Site units which are
call ed Renedi al Response Units. The selected renmedy is conprised of the foll ow ng major
conponents as broken down into these Renedi al Response Units:

Renedi al Response Units 1 and 2 (soil/sedinent):

1 Excavation of an estimated 20,000 cubic yards of
contam nated soil and 564 cubic yards of sedinent
exi sting above the water table (i.e., above the depth
of one to ten feet) in order to achi eve the cleanup
levels provided in Part I, Section X, of this ROD.

Treatment of the excavated soil and sedi ment, including
sedi ments already stored on-site, using engineered | and
treatment (ex situ bioremediation) subject to

successful treatability results; otherw se, treatment

using | ow tenperature thernal desorption.

Appropriately treated materials woul d be backfilled to

the general areas fromwhich they were originally excavated.

Renedi al Response Unit 3 (DNAPL):

1 Recovery of DNAPL through the use of punping or bailing
of new and existing wells for off-site reuse or disposal.



Renedi al Response Units 4 and 5 (high pH el evated netal soil/sedinent):

1 Excavation of an estimated 2,370 cubic yards of
contam nated soil and 250 cubic yards of sedinent
exi sting above the water table (i.e., above the depth
of one to ten feet) in order to achi eve the cl eanup
levels listed in Part Il, Section X, of this RCD
Backfilling of these excavation areas with clean soil
or sedi ment.

Di sposal of excavated soils and sedinents from Renedi al
Response Units 4 and 5 in an off-site landfill
permtted in accordance with the Resource Conservation
and Recovery Act (RCRA) Subtitle C requirenents;

Common Renedi al El enents for all Renedial Response Units:
1 I npl enentati on of a sediment, ground water and surface

water nonitoring programto verify the effectiveness of
the renedi al action.

Institutional controls including restrictions on title,
use, and access will be placed on the Site.
Restrictions on title shall prohibit the foll ow ng:

1) residential developnent; 2) agricultural

devel opnent; and 3) the use of ground water for
domestic or drinking purposes.

V.  STATUTORY DETERM NATI ONS

The selected remedy is protective of human health and the environnment, conplies with Federal and State
requirenents that are legally applicable or relevant and appropriate to the renedial action, and is
cost-effective. The renedy utilizes pernmanent solutions and alternative treatnent technol ogies to the
maxi mum extent practicable, and satisfies the statutory preference for renedies that enploy treatnent that
reduces toxicity, mobility, or volune as a principal elenent.

Because this remedy will result in contam nants remaining on-site above |evels that allow for unlimnited
use or unrestricted exposure, a review w |l be conducted within five years after initiation of the renedial

action to ensure that the remedy continues to provi de adequate protection of human health and the
envi ronnent .

<I MG SRC 0395199A>

Thomas C. Vol taggi o Dat e
Director

Hazar dous Waste Managenent Divi sion
Region |11

Envi ronnment al Protection Agency



RECCRD OF DEC SI ON
ATLANTI C WOOD | NDUSTRI ES, I NC., SUPERFUND SI TE
OPERABLE UNIT 1 (SO L, SEDI MENT, DNAPL)

PART 11 - DEC SI ON SUWARY
I.  SITE NAME, LOCATION, AND DESCRI PTI ON
<I M5 SRC 0395199B>

The Atlantic Wod | ndustries, Inc., Site (Site) currently occupi es approxi mately 47.5 acres of |and on
the industrialized waterfront area of Portsnouth, Virginia (Figure 2-1). The States Norfol k Naval Shipyard
facilities, and on the west by a Virginia Electric Power Conpany right-of-way. To the south of the Site is
the south annex of the U 'S. Norfol k Naval Shipyard and | and occupied by the Portsmouth Gty School Board
The Site is bounded on the east by the Southern Branch of the Elizabeth River. The Site is split into
eastern and western portions by the Norfolk and Portsnouth Beltline Railroad and Burtons Point
Road. The eastern portion of the Site contains the currently inactive wood processing facilities, and wood
storage areas. The western portion of the Site has been used for the storage of treated and untreated wood.

Il1.  SITE H STCRY AND ENFORCEMENT ACTI VI TI ES

The original plant was constructed in 1926 by the Savannah Creosoting Conmpany. The Site has been used
for various purposes during its history including a possible coal tar refinery, creosote wood treating plant,
pent achl or ophenol (PCP) wood treating plant, and a storage yard for treated |unber. According to Site
records, wood was never treated with chromated copper arsenate (CCA), a common wood treating chem cal
al though sone CCA-treated wood is stored on-site. A review of aerial photographs show ng the historic
shoreline of the west bank of the Elizabeth R ver suggests that at |east a portion of the Site has been
elevated with filling materials. Between 1978 and 1986, a significant anount of fill material was added to
the eastern boundary, and filling activity occurred south of this area from 1944 to approximately 1971 in an
inlet located along the southeastern boundary of the Site

From 1926 until 1944, the Site was operated as the Savannah Creosoting Conpany and was owned by the
Savannah Creosoting Conpany, Inc., a Maryland corporation. On Decenber 28, 1944, the nane of Savannah
Creosoting was changed to Atlantic Oreosoting Conpany, Inc. On Septenber 1, 1978, the nane of the
corporation was changed to Atlantic Wod Industries, Inc (AW). Finally, on Cctober 25, 1985, the nane of
corporation was changed to Atlantic Wod Assets, Inc. On June 19, 1985, a Ceorgi a corporation naned
Atlantic Interimlnc. was incorporated. |ts nane was changed on Novenber 21, 1985, to Atlantic Wod
Industries, Inc. On Novenber 30, 1985, the operating assets of Atlantic Wod Assets, Inc., including the
wood preserving plant referred to above, were sold to Atlantic Wod Industries, Inc., the Georgia
Corporation. Since that tine, Atlantic Wod Industries, Inc., the Georgia Corporation, has owned and operated
the pl ant.

The original Savannah Creosoting Conpany facility consisted of two of the existing four wood treatment
retorts (pressurized cylinders), the existing office building, several existing naintenance and storage
bui I di ngs, and the above-ground tank farmthat was |ocated adjacent to El m Avenue. The above-ground tank
farm consisted of four storage tanks, installed around 1940, and were of open-top steel construction. These
tanks were originally used to store wood preserving chemcals, including creosote. In the past, two of the
four tanks were used occasionally to store process water which rmay have contained PCP. Two of these tanks
were renoved in 1985, and the last two were renoved by June 1986

The four tanks west of the retorts were previously associated with a tar distillation unit that was
|l ocated east of the office building. There was also a shall ow concrete basin associated with the tar
distillation unit. The tar distillation unit was disassenbled in the 1940s. The basin was filled in and
the four tanks were noved to their present location. Portions of the retaining wall around the basin are
currently exposed and can be examined. Additionally, from about 1940 until Cctober 1985, there was a
concrete process water recycling basin located i mediately north of the retort building. This unit was used
to recover preservative fromprocess water and until 1972 sone excess process water was discharged to an area
imredi ately south of the railroad spur that juts out into the Southern Branch of the Elizabeth River. AW
continued to use the unit to recover preservative and to recycle process water until it was renoved i n August
1985.

Retorts | and II, the original wood treatnment units at the Site, were in use from1926. Both retorts
were primarily used for creosote treatnents, but fromthe late 1950s through the early to md 1960s a



PCP-rel ated product known as creo-penta may al so have been used. Retort IIl was constructed in 1959 and was

used for creosote treatnent only. PCP was first used at the Site in about 1972 in Retort |. For
approxi mately two years, the plant operator used Retort | at tines for PCP and other tinmes for creosote
treatnments. In 1974, Retort |V was constructed and dedicated to PCP treatments. At that time, Retort | was

used for creosote treatnment only. The use of PCP as a preservative was discontinued in 1985.

Until about 1985, the plant used a concrete closed-1oop recovery systemlocated just north of the retort
building. This unit was used to recover creosote preservative and process conditioning water for reuse.
This systemwas renoved in 1985, and the process then used a closed-1oop recovery system | ocated
inthe retort building. Al wood treating operations ceased by 1992.

Wien the Cean Water Act was inplenented in the early 1970s, the plant was required to stop discharging
effluent fromthe oil/water separator directly into the Elizabeth River. At that tine, a liquid incineration
unit known as a "Liquidator" was constructed. This unit was fired with No. 6 fuel oil and incinerated excess
process water that was previously discharged through the oil/water separator into the river. AW stopped
using the Liquidator unit in 1984.

From approxi mately 1966 until 1982, an area of the property was used as a disposal area. This area is
located in the southwest corner of the property and west of Burtons Point Road. This area, termed the
hi storical disposal area, nay contain up to 740 cubic yards of general debris, steel bands, untreated and
treated wood waste, and cylinder and tank clean out material, which nay contain creosote and PCP.

On July 23, 1987, AW entered into an Administrative Order by Consent (Consent Order) w th EPA (Docket
No. |11-87-24-DC) whereby AW would performinitial cleanup actions and performa Renedial |nvestigation and
Feasibility Study for the Site.

Sanpling data collected during a prelimnary site assessnment were used to evaluate the rel ative hazards
posed by the Site using EPA's Hazard Ranking System (HRS). EPA uses the HRS to calculate a score for

hazar dous waste sites based upon the presence of potential and observed hazards. |[|f the final HRS
score exceeds 28.5, the Site may be placed on the National Priorities List (NPL), making it eligible to
recei ve Superfund nmonies for remedial cleanup. |In 1985, an HRS score of 40.77 was calcul ated for the AW

Site. On February 15, 1990, the Site was |listed on the NPL.
A Initial deanup Actions

Based on the results of sanpling taken during the Remedial Investigation at the Site, it becane evident
t hat hazardous substances associated with wood treatnent had nmigrated into the soil surrounding the storm
sewer systemwhich is |ocated on El m Avenue and to the inlet sedinments where this sewer discharges. The Elm
Avenue storm sewer runs along the northern border of the Site. As this sewer pipeline contained snall
cracks, surrounding contam nants seeped into it and were transported to the Elizabeth
River and its sedinents. AW, under the Consent Order with EPA, has undertaken an action to correct this
problem Under EPA oversight, AW hired a contractor to clean and install a newliner within all affected
manhol es, catch basins, and sewer pipelines. The liner is nade of polyethylene and various resins. This work
was conpl eted by March 25, 1995.

As part of this same action, AW excavated approxi mately 660 cubic yards of contam nated sedi ments that
existed in the intertidal drainage ditch and in the inlet that exists in the northeastern section of the
Site. This work was acconpl i shed under EPA oversight and field work was conpl eted by May 18, 1995.

The excavated sedi ments were stockpiled on-site in a secure storage tank and will be addressed as part of the
selected alternative provided in Part Il, Section X, of this Record of Decision (ROD) for Renedi al Response
Unit 2.

111, HGHLI GATS OF COMWUNI TY PARTI C PATI ON

The docurents whi ch EPA used to devel op, evaluate, and select a renmedial alternative for the Site have
been nmintained at the Portsmouth Minicipal Library, 601 Court Street, Portsmouth, VA 23704; Kirn Menori al
Library, Gty Hall Avenue, Norfolk, VA 23501; Chesapeake Public Library, 200 Feeder Street,

Chesapeake, VA 23320; and at the EPA Region I11, Philadel phia Ofice.

Al t hough many | ocal residents, community groups, and officials are aware of work being done at the Site,
community invol venent has been linited. |In April 1995, EPA interviewed |ocal residents and officials to
determi ne the community's awareness of, and concerns about, the Atlantic Wod Site. Many
community menbers were interested in meeting with EPA and | earning nore about the Superfund process. Mst of



those interviewed believe that frequent updates fromEPA will create greater comunity interest and
involvenent in Site activities. Sone of the concerns voiced during the comunity interviews included: a |lack
of knowl edge about the Site and contam nation; affects of contamination on the Elizabeth R ver and

surroundi ng wat erways; the inmpact of the Site on the |ocal community; and the length of time required to
conduct the cl eanup.

The Feasibility Study Report, Proposed Plan, and other docunents for the Atlantic Wod Industries, Inc.
Site were released to the public on June 9, 1995. The notice of availability for these docunents was
published in the Virginian-Pilot and the Ledger-Star on June 9, 1995. A public coment period was held from
June 9, 1995, to July 8, 1995. By request, the public comrent period was extended until August 7, 1995. A
noti ce announcing this extension appeared in the Virginian-Pilot and the Ledger-Star on July 12, 1995.

A public meeting was held during the public comrent period on June 27, 1995. At this neeting,
representatives from EPA answered questions about the Site and the renedial alternatives under consideration.
Approxi mately 35 people, including residents fromthe inpacted area, attended the neeting. EPA responses to
the comments received during the public comment period are included in the Responsiveness Sunmary found at
Part 111 of this ROD.

I1V. SCOPE AND ROLE CP THE RESPONSE ACTI ON

The renedial action selected in this Record of Decision is intended to renediate contamnation in soils
and sedinments, and to recover DNAPLs that are located in the subsurface. As with many Superfund sites, the
problens at the Atlantic Wod |Industries, Inc., Site are conplex. As a result, EPA has

organi zed the overall renedial work into Qperable Units (ous). These are:

1 QU : Surface Soils, Sedinents, and Dense Non- Aqueous Phase Liquid (DNAPL) |ocated in subsoils;

1 QU2: Site Gound Water;

QU3: Inmpact to the Rver/Of-site areas (Note: this unit may be conbined with QU2 G ound Water).

This ROD addresses the cleanup of QU1 only. Operable Units 2 and 3 will be handl ed separately. EPA has
chosen this strategy for Site cleanup for two specific reasons: 1) QU1 contamination represents a continuing
source of further rel eases of contamnants to the environment and therefore needs to be cleaned
up first; 2) O and QU3 require further investigation and study to deternine feasible cleanup sol utions.

Qperable Unit 1, which this ROD addresses, is further broken down into five Remedial Response Units
(RRUs) including associ ated areas, as described below Figure 2-2 provides a Site plan which shows the
general |ocations of these areas.

I RRUL: On-site soils in the former Wod Treat nent East
(Area 1), Wod Treatnment West (Area 2), Historic
Di sposal (Area 3), and Wod Storage Yard (Area 4)

1 RRW2: On-site sedinments fromthe Inlet (Area 5), Storm
Water Runoff Ditch (Area 6), and Western Runoff Ditch (Area 7)
1 RRU3: Dense Non- Aqueous Phase Liquid |ocated in subsurface
1 RRW: On-site sedinment in Southeast Ditch (Area 8)
1 RRUS: On-site soil in Waste Linme Area (Area 9)

The above designations will be used throughout this ROD to identify response units and areas that have
been studied or are specifically planned for cleanup. The main difference between RRUL and RRU2 is that RRUL
deals with soils, whereas RRU2 deals with sedinents which generally have different cleanup |evels than soils.
These cleanup levels are provided in Part 11, Section X of this ROD. RRU4 and RRU differ from RRUL and RRU2
as the fornmer units were found to contain el evated netal concentrations and hi gh pH

<I MG SRC 0395199C

V.  SUWARY OF SI TE CHARACTER STI CS



A.  Ceneral

The Site is located on the industrialized banks of the South Branch of the Elizabeth Rver. The
Eli zabeth R ver is the dom nant aquatic habitat inpacted by the Site. The river systemhas three branches
that enpty into the southern end of the Chesapeake Bay whi ch contains highly-valued wetland areas. National
Pol | uti on Di scharge Elimnation System (NPDES) nonitoring at the Site is performed at Qutfalls 001, 002, and
003 which are shown on Figure 2-3. NPDES nonitoring is a provision of the Cean Water Act for regul ating
pol lutant di scharges into navigable waters of the United States through a permtting system
adm ni stered by EPA or an authorized state. AW has obtained such a pernit for the Site (Permt #VA0004189;
effective 3-21-91 to 3-21-96). CQutfall 003 at the Site inpacts Paradi se Creek which exists to the west and
south of, but not imediately adjacent to, the Site. This creek enpties into the South Branch of the
El i zabeth River.

The cl osest human residences are | ocated approximately one nile southwest of the Site in a section of
Portsnmout h call ed CGradock. Drinking water for Portsnmouth residents is supplied by a pipeline operated by the
Cty of Portsnouth; however, sone residents use ground water for filling sw nmrmng pools and to water their
gardens and |l awns. Approximately 13 people work at the Site and 77,000 people live within a 4-mle radius of
the Site. The Norfol k Naval Shipyard and its annexes, which are located within 1/2 mle of the Site, enploy
up to 14,000 peopl e.

B. Surface Water Ry4rol ogy

The Site is arelatively flat area with ground surface el evations ranging fromless than one foot above
nmean sea | evel adjacent to the Southern Branch of the Elizabeth River to greater than ten feet above nean sea
| evel near the southern property boundary west of Barton's Point Road. Stormmater runoff at the
Site drains through the facility's three NPDES Qutfalls (001, 002, and 003) and the El m Avenue storm sewer.
Surface water runoff fromthe southeast half of the property |ocated east of Burton's Point Road flows to a
collection ditch and Qutfall 001, and then enters the Southern Branch of the Elizabeth River.

Surface water runoff fromthe northeast half of the property |located to the east of Barton's Point Road, and
fromoff-site areas, drains to the South Branch of the Elizabeth River via Qutfall 002 and the El m Avenue
stormsewer. Surface water runoff fromthe portion of the Site to the west of Burton's Point Road

di scharges through Qutfall 003 into a ditch that flows north and eventual | y di scharges into Paradi se Creek.

<I MG SRC 0395199D>

The El i zabeth River Systemis a tidal basin enconpassing the Southern, Western, and Eastern Branches.
The Lafayette River converges with the three branches formng a main stemwhich enpties into Hanpton Roads.
The Sout hern Branch forns the eastern boundary of the Site and, in that location, flows from
south to north. The Southern Branch is connected via the D smal Swanp Canal to the Intercoastal Waterway
which | eads to Abetnarie Sound, and the Virginia Qut connects the Southern Branch to the Intercoastal
Wat erway which | eads to Pamico Sound.

The Eli zabeth R ver has a drai nage area of approxinmately 300 square niles which is intensely urbanized
and includes portions of Norfolk, Portsnouth, Chesapeake, and Virginia Beach. There is very little
t opographic relief in the basin and freshwater inflowto the systemis mninmal, conposed principally of
drai nage fromthe Dismal Swanp and stormaater runoff.

C. Hydrogeol ogy/ Geol ogy

Based on the results fromthe various borings and nonitoring wells drilled as part of the Renedi al
Investigation and prior investigations, three hydrostratigraphic units have been identified beneath the Site.
These units are ternmed as foll ows:

Upper Water-Bearing Sone (Col unbia Aquifer) - the uppernost

soil is a brown to gray, organic-rich mxture of clayey silt
and fine to medium sand, with a thickness rangi ng between 18

to 23 feet. This layer is continuous throughout the Site,

and contai ns ground water under unconfined conditions; the
water table is approxinmately 0.6 to 10 feet bel ow grade.

The Col unbia Aquifer is not known to be a drinking water source.

Sem -Confining Unit (Yorktown Clay) - immediately underlying
the Colunbia Aquifer is a layer of gray clay, which acts as



a semi-confiningunit. This layer nay be silty and may
contain shell fragnents. This |ower sem -confining clay
| ayer is thought to be continuous beneath the najority of
the Site. The thickness (as determ ned by three borings)
was found to range between eight and 27 feet.

Lower \Water-Bearing Zone (Torktown-Bastover Aquifer) - the
clay unit overlies a fine to nediumto coarse grai ned sand
| ayer. Based on the data collected, as well as regional
geologic reports, this unit is the Yorktown- Eastover
Aquifer. Gound water occurs in this unit under sem -
confined to confined conditions.

Eval uati on of the hydrogeol ogy for the AW Site was developed prinmarily frominstallation of nonitoring
well's at varied depths across the Site, and fromstratigraphic informati on obtained during the soil boring
program (bservations of water levels in wells installed as part of the Remedial Investigation and the
existing well network, provided data relative to the position of the potentionetric surface(s), water |eve
fluctuations, and ground water gradients across the Site. Soil boring data were utilized to characterize the
l'ithol ogy and georetry of the units.

An assessment of the |ocal hydrogeol ogi c characteristics was nade possi ble by the eval uation of ground
wat er data collected during the period between January 1989 and February 1990. Water |evels measured at each
of the wells during the various Renedial |nvestigation sanpling events or Site visits were used to calcul ate
ground water el evations.

Monitoring wells conpleted in the Colunbia Aquifer indicate a range in water |evels from el evations of
approxi nately 0.18 feet to 10.07 feet above nean sea level (msl). Gound water elevation data for the
shal l ow monitoring wells ("100"-series) screened in the upper silt, clay, and sand zone indicate a varied
flow system with several directions of ground water flow As indicated by the ground water potentionetric
contour maps presented in the Remedial |nvestigation Report, there are two promnent flow systens present at
the Site. Wthin the eastern portion of the Site, ground water flowis mainly to the east, toward the
Sout hern Branch of the Elizabeth Rver. Wthin the western portion of the Site, a ground water mound is
present, such that ground water flowin this area is radial. The variation in flow directions or presence of
two flow systens was attributed to: 1) the discontinuous nature of the deposits, which results in naterials
of varying hydraulic conductivity and i nterconnection, and 2) recharge of the ground water system by the
introduction of water fromSite drainage features. The
influence of the surface configuration of the Yorktown day on shallow ground water flow patterns has not yet
been defined, but will be further evaluated foll owi ng conpletion of proposed additional subsurface
investigation activities. Supplenental renedial investigation activities pertaining to further definition of
the Yorktown day and shall ow ground water flow characteristics are listed in Section 1.2.4.6 of the
Feasibility Study Report.

Due to the presence of the ground water nmound in the western portion of the Site, a wi de range of ground
wat er el evations was obtained. |In general, the ground water potentionetric surface was the highest in wells
MM 33 and MW 34, which are located centrally within this area. Mnitoring wells along the periphery of the
western Site were found to be an average of two to three feet |lower than wells MM33 and MM 34. G ound water
novenent in the shall ow aqui fer does not appear to be controlled or affected
appreciably by the nearby shall ow surface drainage features, since the ground water el evations are typically
bel ow t he base of the nearby drai nageways. Contours of the potentionetric surface in the eastern portion of
the Site show that the overall direction of ground water flow across the Site is to the east. The hydraulic
gradi ent nmeasured during each of the sanpling dates is extrenely low, and ranges from0.0059 ft/ft to 0.0068
ft/ft. In the western portion of the Site, the hydraulic gradient was found to vary between 0.010 ft/ft and
0.0094 ft/ft. Figure 2-4 provides a nmap depicting the potentionetric surface at the Site

Due to the presence of only three nonitoring wells conpleted within the | ower water-bearing zone
("200"-series wells), no detailed potentionetric surface map coul d be devel oped; however, regional geol ogic
data indicates that flowwithin this systemwould be toward the east, discharging into the South Branch of
the Eli zabeth River. Gound water flow patterns within the lower aquifer will be further eval uated during
the proposed suppl emental renedial investigation, as outlined in Section 1.2.4.6 of the Feasibility Study
Report.

In situ rising- and falling-head hydraulic conductivity tests were performed at ten well |ocations
across the Site. Horizontal hydraulic conductivities were deternined only for those nonitoring wells screened



within the shall ow water-bearing zone (Col unbia Aquifer). Horizontal hydraulic conductivity

ranged from1.3 x 10-2 cmsec to 1.9 x 10-4 cnisec. Average horizontal hydraulic conductivity value for the
shal  ow zone was cal cul ated to be 4.3 x 103 cnisec using the Hvorslev nethod and 3.3 x 10-3 cnisec using the
net hod of Bouwer and Rice

Based on water |evel measurenents obtained during previous nmonitoring efforts, the direction and rate of
ground water novenent can be approxi mated. Gound water velocity calculations for the shall ow Col unbi a
Aqui fer were based on an average hydraulic conductivity value & 4.3 x 10-4 cnisec and an esti nated
effective porosity of 30 percent. Using a nean hydraulic gradient of 0.0062 ft/ft, an average |inear
vel ocity calculated for flow beneath the Site in the eastern area is 0.25 ft/day (91 ft/year). This
cal cul ation represents a conservatively high estimate of the rate of ground water migration of constituents
di ssol ved in ground water

<| MG SRC 0395199E>
D. Wetlands

Five wetland areas have been identified at the Site. Al the wetlands identified are in a disturbed
condition and are of |ow functional val ue based upon their small size, |ow vegetation diversity, scattered
vegetation, disturbed soils, and mininal wildlife usage. The five areas contain basically two types of
wetl ands. The first type is a reed grass (Phragnites australis) comunity and the second a sal t bush
(groundsel tree) community. Reed grass is an aggressive, |less desirable species with little-known value to
wildlife. It typically invades disturbed marshes and conpetes with species considered nore desirable for
their habitat value. Goundsel communities are considered of noderate value for the diversity and bird
nesting area they add to the marsh ecosystem

The Site is located between two large riparian/estuarine wetland habitats of high val ue--Chesapeake Bay,
7 kmto the north, and great Dismal Swanp National Wldlife Refuge, 12 kmto the south. The Eizabeth R ver
connects these two large habitats, acting as an arian nigratory route. Figure 2-3 depicts
the general |ocations of the wetland areas and surface water CQutfalls 001, 002, and 003 at the Site.

E. Extent of Contam nation

The prinmary objective of the Renedial Investigation was to characterize the nature and extent of
hazar dous substances present at the Atlantic Wod Industries, Inc., site. As part of this effort, the
Remedi al Investigation identified and eval uated potential mgration routes for contaninants and exposure
pat hways for human and ecol ogi cal receptors

1. Soils Quality

In general, polynuclear aromatic hydrocarbons (PAHs) and pentachl orophenol (PCP) were detected in the
nine areas of the Site in surface and subsurface soils. PCP, and PAHs (which are constituents of creosote),
were used in the wood treating processes at the Site. The highest |evels of PAHs were detected
in the wood treatnent and historic disposal areas. The highest levels of PCP at the Site were detected in
the historic disposal area. PAHs detected in the wood storage area are nost |ikely associated with the wood
treat ment processes conducted in this area. PAHs and PCP detected in the historic disposal area are
probably associated with the historical disposal activities.

Concentrations of nmetals were highest in the wood storage yard, where chronmated copper arsenate (CCA)
treated wood was stored, and al ong the sout heastern boundary of the Site, adjacent to Navy property.
El evated | evel s of zinc and copper concentrations, and high pH in the southeastern area may be related to
acetyl ene sludge that was di scharged on the surface by a pipeline that was all egedly operated by the U. S
Navy. Blasting grit and debris that the U S. Navy may have di sposed near this area nay al so be a possible
source for the elevated netal s

Anal yses for pol ychl orinated di benzodi oxi ns (PCDDs) and pol ychl ori nated di benzof urans (PCDFs) were
perforned on 43 soil sanples collected during the Site investigations. Twenty-five of the sanples were
collected in the vicinity of the stormsewer line and eighteen sanples were collected in other areas of the
Site. The sanples were collected to represent worst case conditions. EPA adopted a procedure based on
toxicity equival ence factors (TEFS) to estimate the potential risks posed by conplex m xtures of PCDDs and
PCDFs. TEFs are based on research which shows a strong structure-activity relationship between the chenica
structure of a particular PCDD PCDF congener and its ability to elicit a biological response in various
i~vivo and in vitro test systens. The TEFs were used to calculate toxicity equival ent concentrations (TECs)



for the soil sanples analyzed for dioxins/furans which are presented in Table 2-1

Fi gure 2-5 provi des maxi mum concentrations of total PAHs, PCP, 2,3,7,8-TCDD (TEFs), arsenic, copper, and
zinc, in surface soils and their general locations. Figure 2-6 provides the concentration and | ocation of
carcinogenic PAHs in surface soils located in the western section of the Site, and Figure 2-7
provides simlar data for the eastern section of the Site

The toxicity of carcinogenic PAHs can be defined in terns of the toxicity of a specific PAH conpound
named benzo[ a] pyrene. Benzo[a] pyrene is considered to be one of the nost potent of the carcinogenic PAHs.
Therefore, benzo[a] pyrene was used as a surrogate to derive the cleanup | evel for carcinogenic PAHs
provided in Part 11, Section X of this ROD. Relative potency factors are avail able for each carcinogenic
PAH. the carcinogenic potency for each PAH was derived by assuning that the carcinogenic PAH and
benzo[ a] pyrene have siml|ar dose-response curves, but takes proportionately |arger concentrations of
carci nogenic PAH to i nduce the sane responses as benzo[ a] pyrene. For exanple, benzo[a]anthracene which is
anot her carcinogenic PAH has a relative potency factor of 0.1; therefore, a benzol a] ant hracene concentration
of 5 ng/Kg is equivalent to 0.5 ng benzo[a] pyrene/Kg. This concentration in terns of benzo[a]pyrene is
referred to as benzo[a] pyrene equival ents (BaPEq). Relative potency factors for carcinogenic PAHs are

PAR Consti t uent Fact or
Benzo[ a] pyr ene 1.0
Benzo[ a] ant hr acene 0.1
Benzo[ b] f | uor ant hene 0.1
Benzo[ k] f | uor ant hene 0.01
Chrysene 0.001
Di benzo[ a, h] ant hr acene 1.0
I ndeno[ 1, 2, 3-cd] pyrene 0.1

The nunber of BaPEq can be related to total carcinogenic PAH concentrations at this Site by generating a
regression equation between the total carcinogenic PAH (cPAH) concentration and the correspondi ng BaPEq
concentrations at each soil sanple. The relationship is linear with a statistically significant correlation
coefficient (r) of 0.97. The linear relationship is defined as:

BaPEq = 0.19 cPAH

Cl eanup levels for carcinogenic PAHs can be derived in ternms of BaPEq. The BaPEq concentration can
easily be translated into a carcinogeni c PAH concentration using the above equation. This conversion
facilitates the delineation of areas that require remedi ati on because the areas are defined by cPAH
concentrations which are shown in Figures 2-6 and 2-7
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In June of 1990, after the field work for the Renedial Investigation had been conpl eted, EPA requested
that AW collect a representative sanple fromeach study area and conduct Toxicity Characteristic Leaching
Procedure (TCLP) and analysis to ascertain whether the soils were characteristically hazardous. Based on the
TCLP testing, the soils are not hazardous by characteristic. Table 2-2 provides the results for the TCLP
anal ysi s.

2. Sedinent Quality

Sedi nent sanples were collected fromfive locations at the Site to characterize the extent of inpact on
these areas fromwood treating operations. The areas that were characterized include a stormwater runoff
ditch in the treated wood storage area, a ditch along the western boundary of the Site, a ditch at
t he sout heast edge of the Site which discharges into the Elizabeth River, the inlet receiving discharge from
Qutfall 002 and the El m Avenue storm sewer, and the Elizabeth R ver.

The hi ghest concentrations of total detected PAH were present in the inlet sedinent, increasing as the
sanpl es were collected closer to the river. The PAH concentrations in the inlet ranged from511 ng/kg to
38,437 ny/ kg. The hi ghest concentrations of PCP and chrom umwere detected in the stormwater runoff ditch
flow ng out of the CCA and PCP treated wood storage area, with concentrations ranging from7.2 nmg/kg to 12.0
ng/ kg and 53 ng/ kg to 54 ng/ kg, respectively. The concentrations of arsenic, copper, and zinc were highest
in the southeast ditch area, which is just north of the Navy property and passes through the acetyl ene sludge
di sposal area (a.k.a. waste lime area), w th maxi mum concentrations of 364 ng/kg, 1,350 ng/kg, and 1,890
ng/ kg, respectively. Analysis for metals was not perforned on sanples collected fromthe inlet. Figure 2-8
provi des concentrations of total PAHs and PCP at the various sedi ment sanpling |ocations.

3. DNAPL Cccurrence

Dense Non- Aqueous Phase Liquid (DNAPL) can be described as heavy |iquids that exist below the surface in
certain areas of the Site, or can also be thought of as creosote-soaked subsoils. DNAPL exists at the Site
because of past rel eases of chem cals used in the wood-treatment processes. Available information
suggests that DNAPL has not penetrated into the Yorktown Cay zone in any significant manner and is thus
predoninantly confined to the Col unbia aquifer which is the upper water-bearing zone. The Yorktown O ay zone
is located at the bottom of the Col unbia aquifer and acts as a sem -confining unit which in general
prevents DNAPL contam nation fromspreading into the | ower aquifer known as the Yorktown-Eastover aquifer.

Al t hough predom nant areas of DNAPL occurrence in the Colunbia aquifer is determned, the full extent of
DNAPL occurrence is not defined. The two main areas in which potentially recoverable DNAPL occurs are within
the former process area of the plant (Area 1--see Figure 2-2 for area |locations) and the historical disposal
area (Area 3) at levels bel ow approxi mately six feet.

The surface nound in the historical disposal area may indicate a |likely area in which DNAPL may exi st.
According to the Renedial Investigation, the wells that closely encircle the historical disposal area have
not had DNAPL accunul ate within them though sone product presence was noted in soils |ocated
just south of the historic disposal area (in wells marked M¥30 and M¥102). No wells have been centrally
installed within the historical disposal area itself, but soil sanples were collected there. Based on
exam nation of the soil sanmpling logs, it seems likely that sufficient DNAPL is present and woul d thus
accumulate in wells centrally installed in the historic disposal area.

DNAPL has al so accumulated in nmonitoring well MAM34 |ocated in the wood storage area (Area 4), and
nmonitoring well MAM117, |ocated east of the former process area and near the inlet (Area 5), where apparent
t hi cknesses of |ess than one foot and 1.5 feet, respectively, have been neasured. These well locations are
renote fromthe two main areas of DNAPL occurrence.

Tabl e 2-3 provides the distribution of DNAPLs in soils at the Site based on borings taken during the
Renedi al Investigation. Table 2-4 provides a summary of DNAPL conposition for Site nonitoring well 117 (MN
117) for organic and inorganic constituents.

4. Gound Water

Only mininmal information is provided on ground water quality in this ROD, as a subsequent operable unit

will address the potential renediation of ground water at the Site. Further ground water quality information

can be found in Section 4.3 of the Renedial Investigation Report (March 1992).

A total of 27 monitoring wells were used to generate ground water quality information for the Site. A



total of 23 wells nonitor the upper-nbst water-bearing zone (Colunbia Aquifer), while four wells are screened
within the | ower water-bearing zone (Yorktown-Eastover Aquifer).

<I MG SRC 03951991 >



TABLE 2-2
ATLANTI C WOOD | NDUSTRIES, INC., SITE
RESULTS OF TCLP TESTI NG
JUNE 28, 1990

Locati on Wod Whod Wod Wod Wod Wod Wod Acet yl ene H storic
St or age St or age St or age Treating Treating Treating Treating Sl udge Di sposal
Area Area Area Area Wést Area East Area East Area East Area Area
Gid Location(*) IC 2-3 3-2 4-3 5-8 6- 6 7-7 8-8 9E
Dept h 0-0.5 ft 0-0.5 ft 0-0.5 ft 0-0.5 ft 0-0.5 ft 0-0.5 ft 0-0.5 ft 0-0.5 ft 0-0.5 ft
Metal s, ug/L
Arsenic 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U
Bari um 930 774 1140 2080 540 960 1510 1670 1500
Cadm um 12.3 9.73 10.1 5.00 U 5.00 U 8.31 5.00 U 7.74 5.00 U
Chr om um 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U
Mer cury 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U
Lead 100 U 117 100 U 9460 100 U 282 1360 1470 1460
Sel eni um 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U
Si | ver 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U
Vol atilc Organi ¢ Conpounds, :Ig/L
Benzene 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U
Carbon Tetrachl ori de 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U
Chl or obenzene 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U
Chl orof orm 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U
1, 2- Di chl or oet hane 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U
1, 1- Di chl or oet hyl ene 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U
Met hyl ethyl ketone 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U
Tetrachl or oet hyl ene 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U
Tri chl or oet hyl ene 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U
Vinyl chloride 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U
Sem - Vol atil e Organi ¢ Conpounds, :g/L
o- Oresol 20 U 10 U 20 U 10 U 10 U 10 U 10 U 10 U 10 U
m Cr esol 20 U 10 U 20 U 10 U 10 U 10 U 10 U 10 U 10 U
p- CresoL 20 U 10 U 20 U 10 U 10 U 10 U 10 U 10 U 10 U
1, 4- Di chl or obenxene 20 U 10 U 20 U 10 U 10 U 10 U 10 U 10 U 10 U
2,4-Dini trol uene 20 U 10 U 20 U 10 U 10 U 10 U 10 U 10 U 10 U
Hexachl or obenzene 20 U 10 U 20 U 10 U 10 U 10 U 10 U 10 U 10 U
Hexachl or obut adi ene 20 U 10 U 20 U 10 U 10 U 10 U 10 U 10 U 10 U
Hexachl or oet hane 20 U 10 U 20 U 10 U 10 U 10 U 10 U 10 U 10 U
N t robenzene 20 U 10 U 20 U 10 U 10 U 10 U 10 U 10 U 10 U
Pent achl or ophenol 100 U 50 U 100 U 50 U 50 U 50 U 50 U 50 U 642
Pyridi ne 20 U 10 U 20 U 10 U 10 U 10 U 10 U 10 U 10 U
2,4,5-Trichl or ophenol 100 U 50 U 100 U 50 U 50 U 50 U 50 U 50 U 50 U
2,4, 6-Trichl or ophenol 20 U 10 U 20 U 10 U 10 U 10 U 10 U 10 U 10 U

Note: U indicates that the conpound
*&id |location corresponds to

was not detected.
R sanmpling grid.



TABLE 2-3
ATLANTI C WOOD | NDUSTRIES, INC., SITE
DNAPL DI STRIBUTION I N SO LS
BASED ON RI/FS SO L BORING AND WELL LOGS

DNAPL TOP OF
BORI NG OCCURRANCE YORKTOMNN CLAY
WELL (FT B&) (FT B&) NATURE OF DNAPL OCCURRANCE
2-E 3-6 20 Product occurs as isolated droplets; sheen
3-E 2-4 (1) Some product saturation in noted interval
4-C 1.5-4 Product saturated coarse | enses above finer |am nae
5.5-19 19 Product saturated coarse | enses above finer |am nae
5-A 0-2 Product stained zones throughout noted interval
4-11 19 Product stained zones throughout noted interval
5-C 0-2.5 17.5 Product saturation
5-D 5.8-6 17.5 Thi n product |ayer
5-E 2-3 Product stai ni ng
5.5-8 19 Product staining in thin clay |aninae
6- A 0-4 Product saturation
4-8 Product saturated zones throughout
8-10 16 Zones of product shen throughout
6-B 5-12 16 Product occurs as isolated droplets
6-D 8-9 (1) Li ght product sheen
6-E 8.5-11 Product saturation
14.5-17 17 Product saturation
7-A 2-5.5 Product saturation
8-10 18.5 Product saturation
7-B 3.8-6.5 19.5 Product saturation
7-C 1-1.5 18.5 Product saturation
7-G 0-1 Product saturation
2.3-3.5 Product saturation
6-8 17 Product saturation
9-A 1.5-2 Product saturation
5-5.5 Product saturation
5.5-20 Zones of product staining and saturation throughout
20. 5-22 (1) Product saturation
9-B 4-4.5 Product saturation
6-6.5 18 Product saturation
9-C 3.5-7.5 Product saturation
10-10.5 Product saturation
17-18.5 Product saturation
18. 5-20 Thin sand seans with product saturation
20-21 Product saturation
25-25.5 Product saturation
28-33.8 (1) Product saturation | am nae
9-D 5-15 Product saturation seans
16-19 Product saturation
19-22 (1) Product saturated sand seans
9-E 0-22 (1) Product saturated zonesand | am nae throughout
9-F 1.8-6 Product saturation
9.3-11.1 Product occurs as isolated droplets
11.5-18 Zones of product staining and saturation throughout

18- 20 18 Product saturated sand | am nae



DNAPL

BORI NG OCCURRANCE
WELL (FT B&)
9-G 7.3-8
11-17.5

9-H 12-17.5
17.5-20

9-1 3-5.6
5.6-17.5
MN 102 15-16
MM 105 1.5
MN 106 4-6
6-9.5
MM 113 7.9-8
MM 114 5-7
MM 115 1-2
2.4-4
5-16

t hr oughout

MM 116 0-4.5
MM 117 8- 16
MM 118 1.5-10.5

TABLE 2-3 (cont'd)

ATLANTI C WOOD | NDUSTRI ES,

INC.,

SITE

DNAPL DI STRIBUTION I N SO LS
BASED ON RI/FS SO L BORING AND WELL LOGS

TOP OF

YORKTOMN CLAY

(FT BGS)

17.5
17.5
(1)

17
16

16.5
18
15

16

13
16
15.5

NATURE OF DNAPL OCCURRANCE

Pr oduct
Pr oduct

stai ning and saturation
saturated | enses and | am nae t hroughout

Clay lamnae with product saturated | enses
Clay with product sheen

Pr oduct
Pr oduct

Pr oduct
Pr oduct
Pr oduct
Pr oduct

saturation
saturated | enses and | ani nae throughout

saturation
staini ng
staini ng
sheen

Thin product saturated | ens

Pr oduct
Pr oduct
Pr oduct
Pr oduct

Pr oduct
Pr oduct
Pr oduct

st ai ni ng

saturation

saturation

saturated sand | enses above clay | am nation

saturation
occurs as isolated droplets
stai ni ng and sheen

NOTE: (1) CLAY NOT NOTED ON LOG SANDS CR | NTERBEDDED SANDS AND CLAYS CBSERVED AT BASE CF BCRI



TABLE 2-4
ATLANTI C WOOD | NDUSTRIES, INC., SITE
SUMVARY OF DNAPL COWPCSI TI ON
VELL MV 117 - ORGANI C AND | NORGANI C CONSTI TUENTS

Esti mat ed

Par anet er s Concentrations (Zg/L)
Napht hal ene 64000000
2- Met hyl napht hal ene 12000000
Acenapht hyl ene 1000000
Acenapht hene 17000000
Di benzof uran 11000000
Fl uor ene 13000000
Phenant hr ene 36000000
Ant hr acene 4000000
FI uor ant hene 18000000
Pyrene 12000000
Benzo(a) ant hr acene 29000000
Chrysene 32000000
Bi x( 2- Et hyl hexyl ) pht hal at e 3900
Benzo(b) f | uor ant hene 2600000
Benzo( k) f | uor ant hene 2600000
Benzo( a) pyr ene 1900000

I ndeno (1,2, 3-c, d) pyrene 3600000
Di benzo(a, h) ant hracene 140000
Benzo(g, h, i) peryl ene 310000
Pent achl or ophenol 960000
Arsenic 1.2
Chr om um 1.2
Copper 2.6

Zi nc 9



In general, PCP was the nobst dom nant acid extractabl e conpound present in ground water. PCP was
detected in seven of the 22 shallow wells. GCenerally, these wells are located in the area of the
wood-treating plant, the forner tank farm and the historic disposal area. PCP was not detected in any of
the deep wells nonitoring the Site.

PAHs were detected in several of the nonitoring wells at the Site. Concentrations of total PAHs were
hi ghest near the wood-treating plant and the historic disposal area. PAH concentration ranged up to 12,212
g/l. The wells |ocated downgradient fromthe wood-treating plant showed the nost elevated levels of PAH in
the shal l ow ground water zone. PAHs were not detected in any of the deep wells nonitoring the
Yor kt own- East over aqui f er

Several volatile organic conmpounds (VOCs), including benzene, toluene, ethylbenzene, and xyl enes (BTEX),
and styrene were detected in 11 of the 22 shallow ground water nonitoring wells. The majority of detections
were found within the eastern half of the Site. VOCs were also detected in two of the deep
wel | s.

I norgani ¢ constituents, including arsenic, copper, and zinc, were detected in ground water sanples
t hroughout the Site area. Arsenic concentrations ranged up to 876 -g/l which exceeds the Maxi mum Cont am nant
Level (MCL) of 50 g/l for this element. The MCL represents the maxi mum perm ssible | evel of a contam nant
in water delivered to any user of a public water system MCLs are established under the Safe Drinking Water
Act, 42 U . S.C. 88 300f et seq., codified at 40 CF.R Part 141, and are enforceable
standards that are used as a reference | evel when anal yzing sanpling data. Sanples taken fromthree other
wells were found to exceed the arsenic MCL. An arsenic concentration of 12.8 Ig/l was detected in a sanple
fromone of the four deep wells nonitoring the Yorktown-Eastover aquifer.

Total copper concentrations in the shallow aquifer ranged up to 1990 :-g/l. The current MCL Goal (MCLG

for copper is 1300 :Zg/l. The MCLGis an unenforceable health goal equal to the naxi mumlevel of a
contami nant which is not expected to cause any adverse health effects over a lifetine exposure and includes a
margi n of safety. In general, copper concentrations were found to be nore elevated in those wells in the

western portion of the Site. Copper (dissolved) was not detected in any of the deep wells nmonitoring the
Yor kt own- East over aqui fer.

The concentration of zinc within the shallow aquifer is fairly consistent throughout the Site. Zinc
concentrations ranged up to 9500 g/l in the shallow aquifer and was detected in one of the four deep wells.

Based on the anal ytical results of PCP sanpling and based on their downgradient |ocation fromthe
wood-treating plant, seven shallow wells were selected and sanpl ed for the presence of dioxin/furans.
Concentrations of 2,3,7,8-TCDD equival ents ranged fromnon-detects to 0.00054 -g/1. The current MCL for
2,3,7,8-TCDD i s 0.00003 ~g/1.

5. Surface Water

Surface water was not investigated as part of the Remedial |nvestigation; however, NPDES nonitoring is
perforned at Qutfalls 001, 002, and 003. The CQutfalls are shown on Figure 2-3. During the period from
Cct ober 1985 through March 1990, the pernit maxi mumfor total phenol (1 ng/L nmonthly average; 2.0 ng/L daily
maxi mum) was exceeded one tine at Qutfall 001 during July 1986 with a concentration of 7.65 ng/L. Likew se,
the permtted nonthly average for oil and grease (10.0 ng/L nonthly average; 15.0 nmg/L daily maxi nun) was
exceeded three tines; twice at CQutfall 001 (12.5 ng/L and 12.6 ng/L during July and Decenber
1986, respectively), and once at CQutfall 003 (10.9 ng/L during Decenber 1986). The permitted naxi mumoil and
grease concentration was exceeded four times at Qutfall 001 (17 ng/L, 20 ng/L, 35.7 ng/L, and 20.47 ng/L
during July, August, Decenber 1986 and March 1989, respectively), once at Qutfall 002 (20.8 ng/L during
Decenber 1986), and once at Qutfall 003 (28.4 ng/L during Decenber 1986). The permtted maxi mumoil and
grease concentration was exceeded in May 1989 at each Qutfall and in June 1989 at Qutfall 001

I n August 1986, and Cctober 1989, rainfall sanples fromeach of the Qutfalls were collected and anal yzed
for all priority and non-priority pollutant extractable and volatile organics, and various metals. These
paraneters were not subject to pernit limtations. During the August 1986 event, 2,4-D nethyl phenol, phenol
and total recoverable phenolics were detected, as well as arsenic, lead, and zinc. In Qctober 1989, only
netals were detected - arsenic, copper, |lead, nickel, and zinc

During each of the first eight nonths of the permt which was effective beginning March 21, 1991, one
grab rainfall runoff sanple was collected fromeach of the Qutfalls, and anal yzed for base neutral acids and
sel ected nmetals. These paranmeters were not subject to pernmit limtations, but were perfornmed as part of the



Virgi nia Toxics Monitoring Program Pentachl orophenol, total recoverable phenolics, fluoranthene, total
recoverabl e zinc, and ferrous iron were nost of the conpounds that were detected.

Annual toxicity testing was performed by Savannah Laboratories and Environnental Services, Inc., a
representative of AW. A 48-hour static bioassay was conducted using 5-day ol d Mysidopsis bahia (grass
shrinp). Results of the bioassay showed 95% or better survival rate for all test and control groups, with
the exception of the tests conducted on August 13, 1986, and Cctober 3, 1989. On August 13, 1986, the
bi oassay results showed survival rates ranging fromO0% (Qutfall 002 di scharge, 100% effluent concentration)
to 100% (CQutfalls 001 and 002 discharge, 6.25% effluent concentration) which indicate that the stornwater
sanpl es were noderately toxic to Mysidopsis bahia. The August 1986 results nmay have been due to constituents
that were allowed to accurul ate during the abnornally dry nonths in Spring and
Sumrer of 1986 and whi ch were washed through the Qutfalls with the stormwater. The results of the Cctober
1989 bi oassay using water fromQutfall 002 showed survival rates between 65% and 85% the reason for this is
not known, but it was noted in the |aboratory report that the survival rate was 65%in the 25% concentration
and then increased to 85%in the 100% concentration. This testing concluded that the stormnater runoff from
the Site was not toxic to the MssidoDsis bahia, and no additional toxicity testing was required by the
Surface Water Control Board.

6. Ar

Air was not investigated as part of the Renedial Investigation; however, previous air sanpling events
were conducted by EPA and R sk Service International (RSI), a representative of AW. A total of 58 sanples
were collected fromeleven stations. EPA identified two on-site naphthal ene enission sources: the northeast
drai nage ditch area and the wood treatnent area east. There was reasonabl e agreenent between napht hal ene
neasurenents nade by EPA and RSI for the northeast drainage area, but RSl neasurenents for the area adjacent
to wood treatnent area east were five-fold higher than the rel ated EPA sanple.

Based on EPA air sanpling data, naphthal ene |evels at the south boundary fence were shown to be
sufficiently el evated above those of El m Avenue which is an indication of possible off-site migration.
However, the RSI naphthal ene air sanpling data did not show simlar sanpling results. Considering the
coll ected data fromboth EPA and RSI, it appears that there is not enough data to conclusively deternmine if
off-site mgration has occurred.

VI. SUWARY OF SI TE HEALTH RI SKS

As part of the Renedial Investigation/Feasibility Study (RI/FS) process, an analysis was conducted by
AW, under the oversight of EPA in consultation with the Virginia Departrment of Environnental Quality (VDEQ,
to identify human heal th and environmental risks that could exist if no action were taken at
the Site. This analysis, conpleted in accordance with the NCP, is referred to as a baseline risk assessnent.
This assessnent provides the basis for taking action and indicates the exposure pat hways that need to be
addressed by the renedial action.

In general, a baseline risk assessnent is perforned in four steps: (1) data collection and eval uati on,
(2) the exposure assessnent, (3) the toxicity assessnment, and (4) risk characterization. This section of the
ROD wi Il summarize the result of each of these steps.

A. Data Collection and Eval uation

The data collected and described in the previous section were evaluated for use in the baseline risk
assessnent. This evaluation involves reviewing the quality of the data and determ ning which data are
appropriate to use to quantitatively estimate the risks associated with Site soil, sedinent, surface
wat er, and ground water. Note, ground water data will not be presented within this summary as a subsequent
ROD wi || address potential ground water renediation.

Based on the soil sanpling data, areas of high soil contami nation exist in the Wod Treat ment Area West
and East, Hi storic Disposal Area, Wod Storage Area, and the Waste Linme Area. The analytical results from
sanpl es collected in these areas were used to estinmate the soil exposure point concentrations for use in the
basel i ne ri sk assessnent. The exposure point concentrations are upper 95th percentile confidence limts of
the arithmetic average concentrations of this data set. The values for surface and subsurface soils are
presented in Tables 2-5 through 2-9. The tables are divided into the five soil areas that were evaluated in
the baseline risk assessnent. The table headi ngs reference the general Site |ocation fromwhich the data
were generated. Scientific notation, a shorthand neans of expressing nunerical values, is
used within the tables to deal with particularly large or small nunbers. For exanple, the value 0.000011 can



be witten as 1.1E-05 or 1.1 x 10-5.

Data from sedi ment sanpling were not quantitatively evaluated for human ri sk assessnent purposes since
exposure to sediments by human receptors is unlikely to occur at a frequency that woul d pose a significant
risk.

Surface water was not investigated as part of the Renedial |nvestigation; however, NPDES nonitoring was
perforned by AW at Qutfalls 001 through 003. Surface water was not quantitatively evaluated for human risk
assessnent purposes since exposure to surface water by human receptors is unlikely to occur at a frequency
that woul d pose a significant risk

B. Exposure Assessnent

There are three basic steps involved in an exposure assessnent: 1) identifying the potentially exposed
popul ations, both current and future, 2) determ ning the pathways by which these popul ati ons coul d be
exposed, and 3) quantifying the exposure. Under current Site conditions, the popul ations that coul d
potentially be exposed to contaminants in soil and sedinent are current on-site workers, future on-site
workers, and off-site individuals on adjacent properties. Gound water users are also potentially exposed,
al though ground water at the Site is not expected to be used for residential consunption purposes. According
to the Renedial Investigation, the City of Portsnmouth requires all new residences to use city sewerage, and
any residence on the city sewer systemnust use city water. Note, potential ground water renediation will be
handl ed by a RCD for a subsequent operable unit, and is not addressed in this RCD.

The potential pathways for current exposure include: 1) incidental ingestion of soils (usually
resul ting fromplaci ng hands or objects contamnated with soil into the nouth), 2) dernmal contact with the
soils, and 3) inhalation (i.e. breathing) of fugitive dust.

EPA does not believe that residential developnent is a potential future use of the Site. The |and use
currently on and within the vicinity of the Site is industrial, and thus, an industrial use scenario was used
in assessing risk. According to Gty records, the actual zoning designation at the Site is M -

Heavy I ndustri al



Tabl e 2-5: Reasonabl e Maxi mum Exposure Point Concentrations
WOOD TREATMENT AREA EAST (AREA 1)

Sur face Soi l Subsur f ace Soi |
Cont anmi nant s
I ngesti on/ I nhal ati on of Dust I ngesti on/ I nhal ati on of
Der mal (mg/ n8) Der mal Dust
Cont act Cont act vi a
(my/ kg) via Wnd via (my/ kg) Construction
Er osi on Construction Activities
Activities (mg/ n8)
Arsenic 36 3. 6E- 07 4.1 E-eb 445 5. 1E- 05
Copper 184 1. 9E- 06 2.1 E-e5 715 8. 2E- 05
Zinc 458 4. 6E- 06 5. 2E- 05 2,670 3. 0E- 04
Benzene n/ a n/ a n/ a 0. 140 1. 6E-08
Tol uene n/ a n/ a n/ a 0.2.04 2. 3E-08
Et hyl benzene n/ a n/ a n/ a 0. 243 2. 8E-08
Styrene n/ a n/ a n/ a 0.173 2. 0E-08
Xyl enes n/ a n/ a n/ a 1. 005 1. 1E-07
2- Met hyl napht hal ene 49 5. OE- 07 5. 6E- 06 220 2. 5E-05
Di benzof uran 72 7. 3E- 07 8. 3E- 06 484 5. 5E-05
Acenapht hene 114 1. 2E- 06 1. 3E-05 707 8. 1E- 05
Acenapht hyl ene 10 1. OE- 07 1. 2E-06 20 2. 3E-06
Ant hr acene 280 2. 8E-06 3. 2E-05 2,710 3. 1E-04
Benzo( a) ant hr acene 167 1. 7E- 06 1. 9E- 05 391 4. 5E- 05
Benzo( a) pyrene 83 8. 4E- 07 9. 5E- 06 156 1. 8E-05
Benzo(b) fi uorant hene 1716 1. 7E- 06 1. 9E- 05 228 2. 8E-05
Benzo(g, h, i) peryl ene 26 2. 6E-07 3. 0E- 06 60 6. 8E- 06
Benzo (Kk)fl uorant hene 154 1. 6E- 06 1. 8E-05 205 2. 3E-05
Chrysene 2058 2. 1E- 06 2. 3E-05 505 5. 8E- 05
Di benzo( a, h) ant hracene 9 8. 7E- 08 9. 8E- 07 22 2. 5E- 06
Fl uor ant hene 733 7.4E-6 8. 4E- 05 2,631 3. 0E- 04



Cont am nant s

Fl uor ene

I ndeno(1, 2, 3-cd) pyrene
Napht hal ene

Phenant hr ene

Pyrene

Pent achl or ophenol

Phenol

2,4, 6-Trichl orophenol
2, 4- D net hyphenol

2- Met hyl phenol

4- Met hyl phenol

Tabl e 2-5: Reasonabl e Maxi mum Exposure Point Concentrations
WOOD TREATMENT AREA EAST (AREA 1)

I ngesti on/
Der mal
Cont act

(my/ kg)

136
27
150
432
456
10

n/a
n/a
n/a
n/a

Surface Soi l

I nhal ati on of Dust

(mg/ n8)

via Wnd
Er osi on

. 4E- 06
. 7TE-07
5E- 06
4E- 06
. 8E-06
.1E- 07
. 9E-08

Ogr MARARPNR

n/a
n/a
n/a

vi a
Construction
Activities

. 5E- 05
. OE- 06
7E- 05
9E- 05
. 2E- 05
. 2E- 06
. 2E- 06
n/a
n/a
n/a
n/a

PR OMNRP QPR

Subsurface Soi l

I ngesti on/
Der mal
Cont act

(my/ kg)

1,101
68
233
3, 766
1, 603
53

14
n/a
11

10

I nhal ati on of
Dust

vi a
Construction
Activities
(mg/ n8)

. 3E-04
. 7TE- 06
7E- 05
3E-04
. 8E-04
. 1E-06
. 6E- 06
n/a

1. 2E- 06
1. 1E-06
1. OE- 06

POoOPRANNP



Tabl e 2-6: Reasonabl e Maxi mum Exposure Point Concentrations
WOOD TREATMENT AREA EAST (AREA 2)

Surface Soi l Subsur face Soi l
Cont am nant s
I ngesti on/ I nhal ati on of Dust I ngesti on/ I nhal ati on of
Der mal (mg/ n8) Der mal Dust
Cont act Cont act vi a
(my/ kg) via Wnd via (my/ kg) Construction
Er osi on Construction Activities
Activities (mg/ n8)
Arseni c 93 n/a 1. 1E- 05 n/a n/a
Copper 313 n/ a 3. 6E-05 n/ a n/ a

Tabl e 2-6: Reasonabl e Maxi mum Exposure Point Concentrations
WOOD TREATMENT AREA EAST (AREA 2)

Surface Soi l Subsur face Soi |
Cont ani nant s
I ngesti on/ I nhal ati on of Dust I ngesti on/ I nhal ati on of
Der nal ( g/ nB8) Der nal Dust
Cont act Cont act vi a
(my/ kg) via Wnd via (my/ kg) Construction
Er osi on Construction Activities
Activities (mg/ n8)
Zinc 947 n/ a 1. 1E-04 1, 452 1. 7E-04
Benzene n/ a n/ a n/ a n/ a 0.0
Tol uene n/ a n/ a n/ a 0. 002 2.3E-10
Et hyl benzene n/ a n/ a n/ a 0. 003 3.4E-10
Styrene n/ a n/ a n/ a 0. 005 5. 7E-10
Xyl enes n/ a n/ a n/ a 0. 030 3. 4E-09
2- Met hyl napht hal ene 1.2 n/ a 1. 4E- 07 359 4. 1E- 05
Di benzof uran 1.9 n/ a 2. 2E- 07 602 8. 9E- 05
Acenapht hene 1.8 n/ a 2. 1E- 07 802 9. 1E-05
Acenapht hyl ene 3.8 n/ a 4. 4E- 07 10 1. 1E- 06
Ant hr acene 14.9 n/ a 1. 7E- 06 434 5. OE- 05
Benzo( a) ant hr acene 23. 4 n/ a 2. 7E-06 182 2. 1E-05
Benzo (a)pyrene 27.5 n/ a 3. 1E-06 57 6. 5E- 06
Benzo(b) f | uor ant hene 66. 6 n/ a 7. 6E- 06 141 1. 6E-05
Benzo(g, h, i) peryl ene 14.9 n/ a 1. 7E- 06 15 1. 8E- 06
Benzo(k) fl uorant hene 66. 6 n/ a 7. 8E-06 137 1. 6E-05
Chrysene 35.8 n/ a 4. 1E- 06 233 2. 7E-05
Di benzo( a, h) ant hr acene 6.0 n/ a 8. 8E- 07 5 6. 2E- 07
Fl uor ant hene 58.1 n/ a 6. 8E- 06 1, 259 1.4E-04
Fl uor ene 2.8 n/ a 3. OE- 07 802 9. 1E- 05
I ndeno( 1, 2, 3- cd) pyrene 15.5 n/ a 1. 8E-06 16 1. 8E-06
Napht hal ene 1.8 n/ a 2. 1E-07 507 5. 8E-05



Cont am nant s

Phenant hr ene

Pyr ene

Pent achl or ophenol
Phenol

2,4, 6-Trichl orophenol
2, 4- Di net hyphenol

2- Met hyl phenol

4- Met hyl phenol

Cont am nant s

Arseni c
Copper
Zi nc
Benzene

Tabl e 2-6:

I ngesti on/
Der mal
Cont act

(my/ kg)

12.5
63. 6
60. 8
n/a
n/a
n/a
n/a
n/a

Table 2-7:

I ngesti on/
Der mal
Cont act

(mo/ kg)

n/a
n/a
577
0. 015

WOOD TREATMENT AREA EAST (AREA 2)

Surface Soil

I nhal ati on of Dust

(ng/ n8)

via Wnd vi a

Er osi on Construction
Activities

n/a 1. 4E-06

n/a 7. 2E- 06

n/a 6. 9E- 06

n/a n/a

n/a n/a

n/a n/a

n/a n/a

n/a n/a

H STORI C DI SPCSAL AREA ( AREA 3)

Surface Soil

I nhal ati on of Dust

(mg/ n8)

via Wnd Vi a

Er osi on Construction
Activities

n/a 0.0

n/a 0.0

n/a 6. 6E- 05

n/a 1. 7E-09

Reasonabl e Maxi mum Exposure Point Concentrations

Subsurface Soi l

I ngesti on/ I nhal ati on of

Der mal Dust

Cont act vi a

(my/ kg) Construction
Activities
(ng/ nB)

2,359 2. 7E- 04

1, 057 1.2E-04

23 2. 6E- 06

2 1. 9E- 07

n/ a n/ a

7 8. 2E- 07

2 2. 5E- 07

3 3. 8E- 07

Reasonabl e Maxi mum Exposure Point Concentrations

Subsurface Soil

I ngesti on/ I nhal ati on of

Der mal Dust

Cont act vi a

(my/ kg) Construction
Activities
(ng/ nB)

n/ a 0.0

n/ a 0.0

209 2. 4E-05

0. 009 1. 0E-09



Cont am nant s

Tol uene

Et hyl benzene

Styrene

Xyl enes

2- Met hyl napht hal ene
Di benzof uran
Acenapht hene
Acenapht hyl ene

Ant hr acene
Benzo( a) ant hr acene
Benzo( a) pyr ene
Benzo(b) fi uor ant hene
Benzo(g, h, i) peryl ene
Benzo( k) f | uor ant hene
Chrysene

Di benzo(a, h) ant hr acene
Fl uor ant hene

Fl uor ene

I ndeno( 1, 2, 3- cd) pyrene
Napht hal ene
Phenant hr ene

Pyrene

Tabl e 2-7: Reasonabl e Maxi mum Exposure Point Concentrations

I ngesti on/
Der mal
Cont act

(my/ kg)

0. 062
0. 096
0. 052
1.4
390
400
560
42
650
1804
110
110
28

99
190
10
890
490
30
610
1, 400
560

H STORI C DI SPOSAL AREA ( AREA 3)

Sur face Soi

I nhal ati on of Dust

(mg/ n8)

via Wnd
Er osi on

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

vi a

Construction
Activities

OPRPNWORPPNPORPEPNNROESAPROPRN

.1E-09
. 1E-08

9E- 09
6E- 07
4E- 05
6E- 05
4E- 05
8E- 06
4E- 05
1E-05
3E-05
3E-05
OE- 06
1E-05
2E-05
1E- 06
OE- 04
6E- 05
4E-00
OE- 05

. 6E-04
. 4E-05

Subsur face Soi

I ngesti on/ I nhal ati on of

Der mal Dust

Cont act vi a

(my/ kg) Construction
Activities
(ng/ nB)

0.061 7.01-09

0. 047 5. 4E- 09

0. 004 4. 6E- 10

0. 045 5. 2E- 09

15 1. 7E- 06

14 1. 6E- 06

13 1. 5E- 06

0.8 9. 1E-0S

7.7 8. 8E- 07

8 9. 1E- 07

3.8 4. 3E- 07

5.8 6. 8E- 07

2.5 2. 9E- 07

5.2 5. 9E- 07

1.1 1. 3E- 07

0. 58 6. 6E- 08

37 4. 2E- 06

20 2. 3E-06

2.9 3. 3E-07

18 2. 1E- 06

49 5. 6E- 06

29 3. 3E-06



Tabl e 2-7: Reasonabl e Maxi mum Exposure Point Concentrations
H STORI C DI SPCSAL AREA ( AREA 3)

Surface Soi l Subsur face Soi l
Cont am nant s
I ngesti on/ I nhal ati on of Dust I ngesti on/ I nhal ati on of
Der mal (mg/ n8) Der mal Dust
Cont act Cont act vi a
(my/ kg) via Wnd via (my/ kg) Construction
Er osi on Construction Activities
Activities (mg/ n8)
Pent achl or ophenol 970 n/ a 1. 1E- 04 43 4. 9E- 06
Phenol 0. 46 n/ a 5. 2E- 08 2.8 3. 0E- 07
2,4, 6-Trichl orophenol n/ a n/ a n/ a n/ a n/ a
2, 4- Di net hyphenol n/ a n/ a n/ a 2.8 3. OE- 07
2- Met hyl phenol n/ a n/ a n/ a 2.6 3. OE- 07
4- Met hyl phenol n/ a n/ a n/ a 2.8 3. OE- 07

Tabl e 2-8: Reasonabl e Maxi mum Exposure Point Concentrations
WOOD STORAGE AREA ( AREA 4)

Surface Soil Subsurface Soil
Cont am nant s
I ngesti on/ I nhal ati on of Dust I ngesti on/ I nhal ati on of
Der nal (' g/ n8) Der nal Dust
Cont act Cont act via
(ng/ kg) via Wnd vi a (ng/ kg) Construction
Er osi on Construction Activities
Activities (my/ n8)
Arsenic 183 1. 8E-06 2. 1E-05 34 3. 9E- 06
Copper 528 5. 3E- 06 8. OE- 05 535 8. 1E- 05
Zinc 775 7. 8E-06 8. 8E- 05 424 4. 8E- 05
Benzene 0.03 3. 0E-10 3. 4E-09 n/ a 0.0
Tol uene 0. 097 9. 8E-10 1. 1E-08 0. 004 4. 3E-10
Et hyl benzene 0.08 8. 1E-10 9. 1E- 09 n/ a 0.0
Styrene 0. 085 8. 8E-10 9. 7E- 09 n/ a 0.0



Cont am nant s

Xyl enes

2- Met hyl napht hal ene
Di benzof uran
Acenapht hene
Acenapht hyl ene

Ant hr acene

Benzo(a) ant hr acene
Benzo( a) pyr ene
Benzo( b) fi uor ant hene
Benzo(g, h, i) peryl ene
Benzo( k) f | uor ant hene
Chrysene

Di benzo(a, h) ant hracene

Fl uor ant hene
Fl uor ene

I ndeno( 1, 2, 3- cd) pyrene

Napht hal ene

Phenant hr ene

Pyr ene

Pent achl or ophenol
Phenol

2,4, 6-Trichl orophenol

Tabl e 2-8: Reasonabl e Maxi mum Exposure Point Concentrations
WOOD STORAGE AREA ( AREA 4)

I ngesti on/
Der mal
Cont act

(my/ kg)

0. 65
36
56
32

177
70
53
65
18
68
71
6.0
185
119
20
33
259
128
61

n/a

Surface Soi l

I nhal ati on of Dust

(mg/ n8)

via Wnd
Er osi on

. 6E-09
. 7TE-07
7E- 07
2E- 07
3E-08
8E- 68
1E- 07
4E- 07
5E- 07
9E- 07
8E- 07
2E- 07
4E- 08
7E- 06
2E- 06
OE- 07
4E- 07
. 6E- 06
. 3E- 06
2E- 07
. 8E-08

POPRPNWONPRONORPOONED®O WS

vi a
Construction
Activities

. 4E- 08
.1 E-68
4E- 06
7E- 06
6E- 07
OE- 05
OE- 06
OE- 06
4E- 68
1E- 06
7E- 06
1E- 06
2E- 07
9E- 05
4E- 05
3E-06
8E- 06
. 0E- 05
. 5E- 05
OE- 68
. 1E-07
n/a

NNPOWNPRPNONNMNDOONMNNWO RN

Subsurface Soi l

I ngesti on/
Der mal
Cont act

(my/ kg)

n/a

o h

12
45
43
69
12
69
43

86

13
11
48
66
39
n/a
n/a

I nhal ati on of
Dust

vi a
Construction
Activities
(mg/ n8)

0

. 2E-08
9E- 07
OE- 07
5E- 07
3E- 06
2E- 06
9E- 06
9E- 06
3E- 06
9E- 06
9E- 06
6E- 07
8E. 06
2E- 07
5E- 06
2E- 07
5E- 68
. 5E- 06
. 5E- 68
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Tabl e 2-8: Reasonabl e Maxi mum Exposure Point Concentrations
WOOD STORAGE AREA ( AREA 4)

Sur face Soi l Subsur f ace Soi |
Cont anmi nant s
I ngesti on/ I nhal ati on of Dust I ngesti on/ I nhal ati on of
Der mal (mg/ n8) Der mal Dust
Cont act Cont act via
(my/ kg) via Wnd via (my/ kg) Construction
Er osi on Construction Activities
Activities (mg/ n8)
2, 4- D net hyphenol n/ a n/ a n/ a n/ a 0.0
2- Met hyl phenol n/ a n/ a n/ a n/ a 0.0
4- Met hyl phenol n/ a n/ a n/ a n/ a 0.0

Tabl e 2-9: Reasonabl e Maxi mum Exposure Point Concentrations
WASTE LI ME AREA ( AREA 9)

Sur face Soi l Subsur f ace Soi |
Cont anmi nant s
I ngesti on/ I nhal ati on of Dust I ngesti on/ I nhal ati on of
Der nmal (mg/ n8) Der mal Dust
Cont act Cont act vi a
(my/ kg) via Wnd via (my/ kg) Construction
Er osi on Construction Activities
Activities (mg/ n8)
Arseni c 328 n/ a 3. 7E- 05 43 4. 9E- 06
Copper 6, 140 n/ a 7. 0E- 04 1, 259 1.4E-04
Zinc 12, 552 n/ a 1. 4E-03 1,675 1.9E-04
Benzene 0. 001 n/ a 1.1E-10 0. 004 4. 6E- 10
Tol uene 0. 003 n/ a 3.4E- 10 0. 015 1. 7E-09
Et hyl benzene 0. 002 n/ a 2.3E-10 0. 004 4. 6E- 10
Styrene 0. 007 n/ a 8. 0E- 10 0. 008 9. 1E-10
Xyl enes 0. 015 n/ a 1. 7E-09 0.021 2. 4E-09
2- Met hyl napht hal ene 6 n/ a 6. 9E- 07 38 4. 3E- 06



Cont am nant s

Di benzof uran
Acenapht hene
Acenapht hyl ene

Ant hr acene
Benzo( a) ant hr acene
Benzo( a) pyrene
Benzo(b) fi uorant hene
Benzo(g, h,i)peryl ene
Benzo( k) f | uor ant hene
Chrysene

Di benzo( a, h) ant hracene
Fl uor ant hene

Fl uor ene

I ndeno( 1, 2, 3- cd) pyrene
Napht hal ene

Phenant hr ene

Pyrene

Pent achl or ophenol
Phenol

2,4, 6-Trichl orophenol
2, 4- Di net hyphenol
2- Met hyl phenol

Tabl e 2-9: Reasonabl e Maxi mnum Exposur e Poi

I ngesti on/
Der mal
Cont act

(my/ kg)

18
29

95
283
290
553
107
555
276
45
664
24
132
10
322
387
10

n/a
n/a
n/a

WASTE LI ME AREA ( AREA 9)

Surface Soi l

I nhal ati on of Dust

(mg/ n8)

via Wnd
Er osi on

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

vi a
Construction
Activities

. OE- 06
. 4E- 06
2E-07
1E- 05
2E-05
3E-05
3E-05
2E-05
3E-05
1E- 05
1E- 06
6E- 05
8E- 06
5E-05
2E-03
7E-05
. 4E- 05
. 1E- 06
. 1E-07
n/a

n/a

n/a

OPPOPPNNUWOEREOOWWE®WN

nt Concentrations

Subsurface Soi l

I ngesti on/
Der mal
Cont act

(my/ kg)

203
415

741
293
2,563
1,777
80
1,777
2,860
394
4,096
311
1,281
49
3,453
4,585
0. 95
0.29
n/a
0. 25
n/a

I nhal ati on of
Dust

vi a
Construction
Activities
(mg/ n8)

. 3E-05
. 7E- 05
7E-08
4E- 05
3E-05
9E- 04
OE-04
1E- 06
OE-04
3E-04
5E- 05
7E-04
5E-05
5E-04
6E- 06
9E- 04
. 2E-04
.1E-07
. 3E-08
n/a

2.9E-08
n/a

POWOR OARONONN®W®O AN

w



Tabl e 2-9: Reasonabl e Maxi mum Exposure Point Concentrations
WASTE LI ME AREA ( AREA 9)

Sur face Soi l Subsur f ace Soi |
Cont anmi nant s
I ngesti on/ I nhal ati on of Dust I ngesti on/ I nhal ati on of
Der mal (mg/ n8) Der mal Dust
Cont act Cont act vi a
(my/ kg) via Wnd via (my/ kg) Construction
Er osi on Construction Activities
Activities (mg/ n8)
4- Met hyl phenol n/ a n/ a n/ a 0. 36 4. 1E- 08

Note: For all previous tables, anbient air concentrations are based on a total particul ate PMLO
concentration of 114 :-g/nB for construction activities, and 10.1 -g/nB for wi nd erosion.

In order to quantify the potential exposure associated with each pathway, assunptions nust be made with
respect to the various factors used in the calculations. Table 2-10 sumari zes the val ues used in the
basel i ne ri sk assessnent.



Tabl e 2-10: Reasonabl e Maxi mum Exposure Assessment Factors

Future
Exposure Factors Construction
Wor ker
I NGESTI ON EXPCSURE  PATHWAY

I ngestion Rate

Soi | 100 ng/ day
Exposure Frequency:
Soi | 250 days/year

DERVAL CONTACT EXPOSURE PATHWAY
Skin Surface Area

Avai | abl e for
Cont act : 2,000 cn®

Soil to Skin 1. 45 ng/cnt
Adher ence Fact or

Exposure Frequency:
Soi | 250 days/ year

I NHALATI ON EXPCSURE PATHWAY

I nhal ati on Rate
Soi | Vapor 1.8 n8/hour

Exposure Tinme
Soi | Vapor 8 hour/day

Exposur e Frequency:
Soi | Vapor 250 days/year

EXPOSURE ASSESSMENT CONSTANTS
Exposure Duration 0.5 years
Body Weéi ght 70 kg
Aver agi ng Ti ne:

Car ci nogens 70 years
Noncar ci nogens 0.5 years

On-site Wrker

100 ngy/ day

250 days/year

2,000 cng

1.45 ng/ cn

250 days/ year

1.8 n8/ hour

8 hour s/ day

250 days/year

25 years

70 kg

70 years
25 years

Of-site
I ndi vi dual s
(Adul ts)

n/a

n/a

n/a

250 days/ year

1.8 n8/ hour

8 hour s/ day

250 days/ year

25 years

70 kg

70 years
25 years



C. Toxicity Assessnent

The purpose of the toxicity assessment is to weigh avail able evidence regarding the potential for
particul ar contam nants to cause adverse effects in exposed individuals. Were possible, the assessnent
provides a quantitative estimate of the relationship between the extent of exposure to a contam nant and
the increased |ikelihood and/or severity of adverse effects.

A toxicity assessnment for contaminants found at a Superfund site is generally acconplished in two steps:
1) hazard identification, and 2) dose-response assessnent. Hazard identification is the process of
det er mi ni ng whet her exposure to an agent can cause an increase in the incidence of a particular adverse
health effect (e.g., cancer or birth defects) and whether the adverse health effect is likely to occur in
humans. It involves characterizing the nature and strength of the evidence of causation

Dose-response evaluation is the process of quantitatively evaluating the toxicity information and
characterizing the relationship between the dose of the contam nant adm nistered or received and the
i nci dence of adverse health effects in the adm nistered population. Fromthis quantitati ve dose-response
relationship, toxicity values (e.g., reference doses and slope factors) are derived that can be used to
estinmate the incidence or potential for adverse effects as a function of human exposure to the agent. These
toxicity values are used in the risk characterization step to estimate the |ikelihood of adverse
effects occurring in humans at different exposure |levels. For the purpose of the risk assessnent,
contanmi nants were classified into two groups: potential carcinogens and noncarci nogens. The risks posed by
these two types of conpounds are assessed differently because noncarci nogens generally exhibit a threshold
dose bel ow whi ch no adverse effects occur, while no such threshold can be proven to exist for carcinogens.
As used here, the termcarci nogen neans any chemcal for which there is sufficient evidence that exposure nmay
result in continuing uncontrolled cell division (cancer) in humans and/ or ani mal s.
Conversely, the term noncarci noaen neans any chem cal for which the carcinogenic evidence is negative or
insufficient.

Sl ope factors have been devel oped by EPA s Carcinogenic Assessnent Group for estinating excess lifetinme
cancer risks associated with exposure to potentially carcinogenic contaninants of concern. Slope factors,
whi ch are expressed in units of (my/kg/day)-1, are multiplied by the estimated intake of a potentia
carci nogen, in ng/kg/day, to provide an upper-bound estimate of the excess lifetine cancer risk associated
with exposure at that intake | evel. The term "upper-bound" reflects the conservative estimate of the risks
calculated fromthe slope factor. Use of this approach makes underestinmation of the actual cancer risk
highly unlikely. Slope factors are derived fromthe results of human epi dem ol ogi cal studies or chronic
ani mal bi oassays to whi ch ani mal -t o- human extrapol ati on and uncertainty factors have been applied (e.g., to
account for the use of aninal data to predict effects on humans). Slope factors used in the baseline risk
assessnent are presented in Table 2-11

Ref erence doses (RfDs) have been devel oped by EPA for indicating the potential for adverse health
effects fromexposure to contam nants of concern exhibiting noncarcinogenic effects. RfDs, which are
expressed in units of ng/kg/day, are estimates of lifetine daily exposure levels for humans, including
sensitive individuals. Estimated intakes of contanminants of concern from human epi dem ol ogi cal studies or
ani mal studies to which uncertainty factors have been applied account for the use of animal data to predict
effects on humans. Reference doses used in the baseline risk assessnent are presented in
Tabl e 2-11.



Tabl e 2-11 Sl ope Factors and Reference Doses

Chemi cal

Benzo( a) ant hr acene
Benzo( a) pyr ene
Benzo( b) f | uor ant hene
Benzo(k) f uor ant hene
Chrysene

Di benzo( a, h) ant hr acene
I ndeno( 1, 2, 3- cd) pyrene
Acenapht hene
Acenapht hyl ene
Ant hr acene
Benzo(g, h, i) peryl ene
Fl uor oant hene

Fl uor ene

Napht hal ene
Phenant hr ene

Pyrene

Sl ope Factors (ng/kg-day)-1

O al

1.67
11.5
1.61
0. 759
0.051
12.8
2.67
ND

ND

ND

0. 253
ND

ND
ND
ND

0. 932

I nhal ati on

0. 884
6.1
0. 854
0. 403
0. 027
6.77
1.42
ND

ND

ND
0.134
ND

ND

ND

ND

0. 494

d ass

B2
B2
B2
B2
B2
B2

8

lvAvalvavavivaviviwv

O al

ND

ND

ND

ND

ND

ND

ND

0. 06
0. 004
0.3
0. 004
0.04
0.04
0. 004
0. 004
0.03

Ref erence Doses (ng/kg-day)

I nhal ati on

S6666666

o o
o o o
[oNeoNeRiNe)
A D D0WH

0. 004
0. 004
0.03



Tabl e 2-11 Sl ope Factors and Reference Doses

Sl ope Factors (ng/kg-day)-1 Ref erence Doses (ng/kg-day)

Chemi cal O al I nhal ati on d ass O al I nhal ation

Pent achl or ophenol 0.12 0.12 E2 0.03 0.03
Phenol ND ND D 0.6 0.6
2- Met hyl phenol ND ND C 0.05 0.05
4- Met ~yl phenol ND ND C 0.05 0.05
2, 4- Di net hyl phenol ND ND - 0. 02 0. 02
2,4, 6-Trichl orophenol 0.011 0.011 B2 ND ND
Benzene 0. 029 0. 029 A ND ND
Tol uene ND ND D 0.2 0.57
Et hyl benzene ND ND D 0.1 0.1
Styrene 0. 03 0.03 - 0.2 0.2
Xyl enes (Total) ND ND D 2.0 0.4
2- Met hyl napht hal ene ND ND - ND ND
Di benzof uran ND ND D ND ND
Arsenic 1.75 50.0 A 0. 001 0. 001
Chromi um VI ND 41.0 A 0. 005 0. 00000571
Copper ND ND D 0. 037 0. 037
Zinc ND ND D 0.2 0.2

Key: ND - Not determ ned

C ass = EPA Wi ght-O-Evidence dass for Carcinogenicity

A Human Carcinogen - sufficient evidence from epidem ol ogi cal studies to support a causal
associ ati on between exposure and
B Probabl e Human Carci nogen -
B1 I At least linmted evidence of carcinogenicity to humans from epi deni ol ogi cal studies
132 1 Usually a conbination of sufficient evidence of carcinogenicity in animals and
i nadequat e evi dence of carcinogenicity in hunmans
C Possi bl e Human Carcinogen - limted evidence of carcinogenicity in animals in the absence

of human data
D Not O assified - inadequate evidence of carcinogenicity in aninals



D. Human Health Effects

The health effects of the Site contam nants that are nobst associated with the unacceptable risk |evels
are summarized below. |In nost cases, the information in the summaries is drawn fromthe Public Health
Statenent in the Agency for Toxic Substances and D sease Registry's (ATSDR) toxicol ogical profile
for that particular chemcal.

Pol ynucl ear Aromatic Hydrocarbons (PAHs): PAHs are a group of chemicals that are forned by the inconplete
burning of coal, oil, gas, garbage, tobacco, or alnost any other organi ¢ substance. Natural sources include
forest fires and vol canoes. Consequently, PAHs occur naturally throughout the environment in the soil and
other environnental media. Reproductive effects have occurred in aninals that were fed certain PAHs.
Long-termingestion of PAHs in food has resulted in adverse effects on the liver and blood in nice. Those
effects may al so occur in humans, but there is no experinental evidence to substantiate that adverse inpacts
in humans have, in fact, occurred. No information is avail able from human studi es to determ ne what

non- cancerous adverse health effects, if any, may result from exposure to specific levels of the individua
PAHs, al t hough inhal ation and skin exposures to m xtures contai ning PAHs have been associated with cancer in
humans. The levels and | engths of exposure to the individual PAHs that effect human heal th cannot be
determ ned fromthe human studi es available. Therefore, evaluation of non-cancer adverse health effects that
may result from exposure is somewhat uncertain

EPA cl assifies a snmall group of PAHs as B2 (probable) carcinogens. Benzo(a)pyrene is the nost potent of the
carci nogeni c PAHs. Several PAHs, those listed as present in surface soils at the Site, have caused cancer in
| aboratory aninal s through ingestion, skin contact, and inhalation. Reports from human studi es show t hat

i ndi vi dual s exposed to mixtures of other conpounds and PAHs by breathing or through skin contact for a | ong
period of time can al so devel op cancer. Hunman exposure to the PAHs found in existing surface soils at the
Site may result in a noderately increased risk of devel oping cancer if personal protective equi pnent is not
used.

Pent achl or ophenol (PCP) s The major target organs inpacted by PCP for both humans and aninmals are the |iver
and the kidney. The central nervous systemand the i mune system al so appear to be affected by PCP exposure.
Absorption is predonminantly through the skin and/or respiratory system although ingestion is also possible.
Peopl e are generally exposed to technical grade PCP, which usually contains such toxic inmpurities as

pol ychl ori nat ed di benzo- p-di oxi ns and di benzofurans. Aninmal studies with both technical and purified PCP
have denonstrated that nmany, but not all, of the toxic effects attributed to PCP are actually due to the
inmpurities.

EPA cl assifies PCP as a O ass B2 (probable) carcinogen. An increased incidence of |liver and spl een cancer
has been shown in | aboratory ani mals exposed to | arge concentrati ons of PCP. Wrkers who are exposed daily to
PCP at the maxi mum |l evels detected on the Site nay have a slightly increased risk of devel opi ng cancer if
personal protective equipnent is not used

Arsenic: Direct skin contact with arsenic conmpounds can cause mld-to-severe skin irritation. Because the
level s of arsenic that can cause skin irritations are not known, constant contact with the naxi nrum det ected
Il evel of arsenic at the Site may result in sone skin irritation in sensitive individuals. However, workers
are not likely to be in constant contact w th maxi mum | evel s.

EPA has determined that arsenic is a dass A hunan carci nogen because enough human data are available to
indicate oral and inhal ati on exposures do cause cancer. Dermal exposure to arsenic has been shown to cause
cancer. Also, the National Toxicology Programhas classified arsenic as known carci nogen through the ora
and inhal ation routes. Wrkers exposed to the hi ghest anmount of arsenic detected on-site through incidenta
ingestion and inhalation are at a noderately increased risk of devel oping cancer if personal protective
equi pnent i s not used

E. Risk Characterization

The risk characterization process integrates the toxicity and exposure assessnents into a quantitative
expression of risk. For carcinogens, the exposure point concentrations and exposure factors discussed earlier
are mat hematically conbined to generate a chronic daily intake value that is averaged over a lifetinme (i.e.
70 years). This intake value is then multiplied by the toxicity value for the contamnant (i.e., the slope
factor) to generate the increnental probability of an individual devel oping
cancer over a life-time as a result of exposure to the contamnant. These probabilities are generally
expressed in scientific notation (e.g., 1x10-6, otherw se expressed as 1E-6). An excess lifetime cancer risk
of 1x10-6 indicates that, as a reasonable nmaxi numestinmate, an individual has a 1 in 1, 000, 000



chance of devel oping cancer as a result of site-related exposure to a carcinogen over a 70-year lifetine
under the specific exposure conditions at the Site. The generally acceptable excess cancer risk range, as
defined by Section 300.430 (e) (2) (i) (A (2) of the NCP, is between 1.0 x 10-4 to 1.0 x 10-6

The potential for noncarcinogenic effects is evaluated by conparing an exposure | evel over a specified
tinme period (i.e., the chronic daily intake) with the toxicity of the contam nant for a simlar tinme period
(i.e., the reference dose). The ratio of exposure to toxicity is called the hazard quotient. A Hazard |ndex
(H) is generated by adding the appropriate hazard quotients for contam nants to which a given popul ati on may
reasonably be exposed. Any nmedia with an H greater than 1.0 has the potential to adversely affect health

The baseline risk assessnent estinmates the reasonable maximumtotal |ifetine cancer risks for current
on-site workers to range from4.5 x 10-3 to 5.1 x 10-4 in the evaluated areas of the Site, and 4.6 x 10-4 for
future on-site workers in the Waste Line Area of the Site. These risks exceed the acceptable risk
range of 1 x 10-4 to 1 x 10-6 established in Section 300.430(e) (2)(i)(A) of the NCP. Table 2-12 sunmmari zes
the baseline risk assessnent cal cul ations for carcinogenic risk to individuals who woul d experience a
reasonabl e nmaxi num exposure to Site contam nants.

The baseline risk assessnent estinmates the hazard index for noncarcinogenic effects for on-site workers
to be 1.22 in the historic disposal area, and 1.88, 1.04, 1.93 for future on-site workers in the wood
treatnment east, wood treatment west, and waste linme area of the Site respectively. These risks exceed 1.0,
which is the acceptable hazard index |evel. Table 2-13 summarizes the hazard indi ces for noncarci nogenic
risk to individual s who woul d experience a reasonabl e nmaxi mum exposure to Site contam nants.

Tabl e 2-12: Summary of Carcinogeni ¢ R sks

Potential Risks by Area Predom nant
Exposur e Exposure Exposure
Scenari o Medi a Wod Wast e H storic Wod Wod Pat hway
Tr eat ment Li me Di sposal St or age Tr eat ment
Area West Area Area Area Area East
on-site surface 5. 1x10-4 4,5x10-3 1.9x10-3 8. 5x10-4 1.6x10-3 Der ma
wor ker s soils Cont act
air via 2.3x10-7 1.8x10-5 4. 4x10-5 3. 9x10-7 9. 1x10-7 I nhal ati on
construction
activities
future surface & 2.9x10-5 4, 6X10-4 2.5x10-5 1.9x10-5 6. 6x10-5 Der nmal
wor ker s subsur f ace Cont act
soils
off-site air via wind n/a n/a n/a 2.8x10-5 1. 1x10-6 I nhal ati on
wor ker s erosi on
air via 2.3x10-7 1. 8x10-6 4. 4x10- 3 3.9x10-7 9. 1x10-7 I nhal ati on

construction
activities



Table 2-13: Summary of Hazard Indi ces (Noncarci nogeni ¢ R sks)
Hazard I ndices by Area Predom nant
Exposure Exposure Exposur e
Scenario Medi a Wod Wast e H storic Wod Wod Pat hway
Tr eat ment Li me Di sposal St or age Tr eat ment
Area West Area Area Area Area East
on-site surface 0. 09 0.57 1.22 0.29 0. 40 Der mal
wor ker s soils Cont act
air via 0. 029 0. 260 0. 003 0.031 0. 055 I nhal ati on
construction
activities
future surface & 1.04 1.93 0.76 0.28 1.88 Der mal
wor ker s subsur f ace Cont act
soils
off-site air via wind n/a n/a n/ a 0. 004 0. 004 I nhal ati on
wor ker s erosi on
air via 0. 029 0. 260 0. 003 0.031 0. 055 I nhal ati on
construction
activities

VII. SUWARY OF SI TE ECOLOA CAL RI SKS

A quantitative analysis of the potential environnental inpacts was not perforned during the Renedi al
Investigation of the Site. Using qualitative information, the National Cceanic and At nospheric
Adm ni stration (NOAA), through an agreenent with EPA, prepared an Ecol ogi cal Ri sk Assessnent, dated April
1992, for the Site. The primary objective of this assessnent was to deterni ne whether contam nants rel eased
to the environnent at the Site have inpacted aquatic and terrestrial habitats. The inpact of Site
contam nants on the two habitats is sunmarized bel ow

Aquatic Habitats: The prinmary contam nants for this habitat
are PAHs, PCP, and di oxi n/furans, arsenic, copper, and zinc.
The South Branch of the Elizabeth River, |ocated i nmediately
adjacent to the Site, is of particular concern since it has
recei ved contam nation through direct rel eases of creosote
to the river. Since contamnation is present in soil,
ground water, and sedinent, there is the continued potenti al
for Site-related contamnants to be transported to the river
and ot her nearby areas through surface water runoff, ground
wat er di scharge, and fugitive dust fromw nd erosion.

Since many of the contanminants at the Site adsorb to

sedi nents, benthic (bottomfeeding or dwelling) organismns
that have frequent contact with sedinments will be nost at
risk. These include benthic fish and invertebrates as well
as those species that feed on benthic prey such as blue
crab, weakfish, spot, and croaker. @Gven the |evels of
contam nati on, nany biol ogi cal organisns that |ive near the
Site may be at potential risk.

Terrestrial Habitats: The Ecol ogi cal R sk Assessnent found
that animal, bird, and amphibian (e.g. frog) species on-site
are at risk. Animal species could suffer short- and | ong-
termeffects fromeating soil contam nated with PAHs, PCP,

di oxi n/furans, and arsenic. Concentrations of copper and
zinc are high enough so that animals could suffer |ong-term
effects fromcontinued exposure to these substances.



Bird species could potentially suffer both short- and | ong-
termeffects fromexposures to the soil contam nated with

PCP, PAHs, dioxin/furans, and arsenic. No data were

available at the tine of the Remedial Investigation

describing the toxicity of copper and zinc to bird species,

so the risk associated with these substances was not eval uated.

Anphi bi an speci es coul d experience both short- and long-term
effects fromexposure to PAHs. No data were found
describing the toxicity of the other contam nants to either
anphi bians or reptiles, so the risk to these species
associated with exposure to the other chemicals will not be
addr essed.

Waterfow are considered the predom nant users of the areas near or on the Site. Common species are
dabbl ers, black duck, mallard, and ruddy duck. Wading birds include great blue heron, black-crowned night
heron, yellow crowned ni ght heron, clapper rail, snow and great egret. Blue crab, eastern oysters, and
nuner ous anadr omous, catadronous, and estuarine fish species also occur near the Site. Mskrat, raccoon,
opossum meadow vol e, marsh rabbit, and Norway rat are likely to live near or on the Site along with various
reptil e and anphi bi an speci es.

The contami nants of primary ecol ogi cal concern at the Atlantic Wod Site are the PAHs agsociated with
creosote, PCF, PCDDs and PCDFs, arsenic, copper, and zinc. Substantial data denonstrate that PAHs are
persi stent conpounds that can accunulate to high levels in nany invertebrate organisns and are toxic to nost
species at | ow concentrations. PCP and the associated chlorinated di oxins and furans al so have been shown to
be toxic to nost biological species. Because creosote (PAHs), PCP, PCDDs, and certain netals are all known
to be acutely toxic to aquatic and terrestrial species and because nost of the toxicologic information
avai | abl e describes acute toxicity, nortality was the primary endpoint of concern in the risk
assessnent.

PCP' s primary node of action is the cellular uncoupling of oxidative phosphorylation (Ecobi chon, 1991)1.
In aquatic organisns, this leads to a reduction in the availability of energy needed for maintenance and
growt h, and thereby reduces their survival (Eisler, 1989)2. Adverse effects on grow h,
survival, and reproduction have been denonstrated in al gae and macrophytes; nollusc; and fishes at 7.5 to 80
ppb; 2.5 to 100 ppb; and less than 1.0 to 68 ppb, respectively. The Anerican oyster (Crassostrea viginica),
is very sensitive to the effects of PCP, and abnormal devel opment in 50% | arvae was shown
foll owi ng exposure to 40 ppb PCP. Adverse effects have been denonstrated in birds fed on a 1 ppm PCP diet.
Terrestrial plants and soil invertebrates were adversely affected at 0.3 ppm (E sl er 1989).

In performing the aquatic exposure assessnent for the Atlantic Wod Site, uncertainties arose fromtwo
mai n sources. First, those uncertainties associated with the distribution, inport, and fate of compounds in
the environment. Second, those uncertainties associated in the esti mated chenical intakes
resulting fromcontact by a receptor with a particular medi um

W thout an ecol ogical site-specific quantitative risk assessment, toxicity to ecol ogical receptors
provided by literature values (ER-M3 was evaluated to determne the potential need to cleanup Site
sedi nents. These val ues were al so used in evaluating the need to clean up Site soils since nost of
the Site is within the 100-year flood plain (Figure 2-9). The literature values fromLong and MacDonal d
(1992)4 and Long and Morgan (1990)5 which were used to evaluate the potential risk to ecol ogical receptors
are presented bel ow.

Conpound ER-M

total PAH 44.79 ppm
pent achl or ophenol 0. 360 ppnb
arsenic 70 ppm
copper 270 ppm
zinc 410 ppm

1 Ecobichon, D.J. 1991. Toxic effects of Pesticides. In Casarett and Doull's Toxicol ogy. (Eds.
M QO Anmdur, J. Doull, C D. Kl aassen) Perganon Press, Inc. NY.



2 Eisler, R 1989. Pentachl orophenol hazards to fish, wildlife, and invertebrates: a synoptic
review U S Fishand WIldlife Service. Biological Report No. 85(1.7), April 1989

3 The Effects Range-Median (ER-M value for a specific contamnant is the nedian concentration, or
50th percentile, froma range of sediment concentrations deternined by bioassessnent studies to
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VI11. DESCRI PTI ON OF ALTERNATI VE B

The Feasibility Study (FS) Report for the Site, dated April 1995, was prepared by a consultant hired by
AW. EPA in consultation with VDEQ reviewed the FS Report and approved it subject to certain technical
reservations that can be found in the Admnistrative Record for the Site. In the FS Report,
t echnol ogi es applicable to renediating the contam nated nedi a were screened according to their effectiveness
and inplementability. Those technol ogies renaining after the screening process were then devel oped into
remedi al alternatives. The specific renedial alternatives were devel oped utilizing
information and data fromthe FS Report. An independent set of alternatives was devel oped as part the FS for
each of the five Remedial Response Units (RRU) at the Site. The remedial alternatives were carried through a
detail ed analysis in the FS for the purpose of providing conparative and eval uative information on the
alternatives.

Common El enents of Al Alternatives:

Al alternatives evaluated in the FS include nonitoring of
ground water and DNAPL occurrence to track the mgration and
persi stence of the contam nants for a period of 30 years or
an alternate period selected by EPA in consultation with
VDEQ |If applicable, ground water nonitoring for a new
on-site landfill would also be required. Institutional
controls, including restrictions on title, use, and access
woul d be placed on the Site. Title restrictions prohibit
residential/agricultural devel opnent and restrict the use of
ground water at the Site because an industrial -use scenario
was used to derive the cleanup | evels. Long-termsurface
wat er nmonitoring would al so be included in accordance with
State and federal requirenents to nonitor the quality of
surface water run-off at the Site and to nonitor the
potential mgration of contamnation fromthe Site. Seni-
annual chem cal and annual bioassay nonitoring of on-site
sedi ments woul d be required for a mnimum period of five
years to determne the effectiveness and durability of the
cleanupl. Alternatives that involve on-site landfilling
woul d al so require that the Site title be nodified and
recorded to indicate appropriate restrictions against the
di sturbance or devel opnent of the inpacted Site areas.

Several wetland areas were identified at the Site.
Excavation and backfilling operations that woul d i npact
these areas woul d be conducted to be protective of wetlands.



1 This nonitoring would be required for any alternatives
that yield concentrations of PCP greater than 0.4 ng/kg in Site soils.

Common El erents of Excavation Al ternatives:

For alternatives that involve excavation, certain inpacted
soils are anticipated to be | ocated beneath portions of the
wood-treating plant and associated railroad tracks. Limted
denmolition of surface tanks, buildings, railroad tracks, and
associated piping may be required to gain access to the

i npacted surface soils. Any existing piping associated with
the former tank storage yard al ong El m Avenue woul d be
removed. The shaded portions of Figure 2-10 provide a
general estimate of the surface areas of the Site that are
expected to require excavation. Table 2-14 provides a
listing of the estimated physical characteristics of the
five renedial response units.

Contami nated soils would be excavated to a depth where
contam nation is no |onger present, but the excavati on woul d
generally not extend beyond the water table which varies
from1l to 10 feet bel ow grade across the Site. Mst of the
excavations woul d be expected to occur within the top three
feet of surface soils. The excavation areas would be
scattered throughout the Site. Due to the shallow depth and
limted size of the excavation areas, only standard
construction equi pment, such as an excavator or backhoe,
woul d be required for excavating the soils or sedinents.

Surface soils are not expected to contain excess anounts of
nmoi sture. Surface water run-off would be diverted away from
the excavation areas, and appropriate erosion and sedi nment
control measures would be inplenented. In the event of rain
or potential Site flooding during excavation, any partially
excavated areas woul d be covered to mninmze water
infiltration.

Excavation can generate dust under dry and w ndy conditions.
Measures woul d be taken to prevent dispersion of the

materi al s during excavation and transportation. Controlled
amounts of water woul d be sprayed onto the soils and tarps

woul d be placed over the |oaded trucks. |f dust enission

probl ens persist despite inplenentation of these dust

control s, excavation woul d be suspended until conditions inprove

Common El ements of Treatnent Alternatives:

For all alternatives that involve treatnent, a bench-scale
and/or pilot-scale treatability study would be required prior
to inplenmentation of the alternative to ensure that cleanup

I evel s can be obtained given Site-specific conditions.

<I MG SRC 0395199K>



Uni t

Renmedi al Response Unit One (RRUL)

Wod Treating Area East (Area 1)

Wod Treating Area Wst (Area 2)

H storical D sposal Area (Area 3)

Wod Storage Area (Area 4)
Remedi al Responses Unit Two (RRU2)
Inlet Area (Area 5)
Storm Water Run-off Ditch (Area 6)
Western Ditch (Area 7)
Remedi al Response Unit Four (RRU4)
Sout heastern Ditch
Remedi al Response Unit Five (RRU5)

Acetyl ene Sl udge Area

TABLE 2-14
ATLANTI C WOOD | NDUSTRI ES | NC., SITE
PHYSI CAL CHARACTERI STI CS OF REMEDI AL RESPONSE UNI TS

Dept h Vol unme For Vol unme For

Area I nterval Excavati on Tr eat ment

(sqg. feet) (feet) (cu. yards) (cu. yards)
224,620 0-1 8, 320 7,980
1-1.411 3, 264 3, 264
42,710 0-1 1, 580 1, 320
1-1.411 576 576
28, 800 0-1 1, 070 1, 070
107, 140 0-1 3, 965 3,435
1- 131! 1, 365 1, 365
403, 270 20, 140 19, 010
9, 404 0- 1.5 523 523
750 0-1 25 25
420 0-1 16 16
6710 0-1 250 250
42, 620 0-1 1580 1580
1-1.5 790 790

Concenr ati on Ranges

CcPAHs
(mo/ Kg)
BDL - 3,260
4 - 6,384
BDL - 328
14 - 1,418
21 - 729
BOL - 1,703
BDL - 1,170
171-7, 650
26 - 80
34 - 175
97 - 3,118
6.41 - 6110
3.41 - 22,190

PCP
(my/ Kg)

0.3 - 22
0.7 -

BDL - 120
1.5 42
25 - 970

0.1 - 29

290

0

0. 06-170

BDL

7.2 - 12

1.5 - 25

.42 - 5.

0.130 -
0. 270 -

.0

7

21.5
0. 950

Arseni c
(ny/ Kg)

36

8 -
4 - 445

59 - 93
NA
NA

24 - 369
1-89

NA
109- 136
82 - 135

364

495



Uni t

Remedi al Response Unit One (RRU3)

Wod Treating Area
H storical D sposal Area
Western Area (MM 34 Area)
East of Process Area
Eastern Area (MW 117 Area)

Bel ow detection limts.
NA - Not Anal yzed.

DNAPL
DNAPL

DNAPL
DNAPL
DNAPL

Dept h estimates based on avail abl e descripti ons of original
Measur ed avernge depth to groundwat er table.

TABLE 2- 14 (Cont' d)
ATLANTI C WOOD | NDUSTRI ES INC., SI TE
PHYSI CAL CHARACTERI STI CS OF REMEDI AL RESPONSE UNI TS

Dept h Vol unme For Vol unme For
Area I nterval Excavati on Tr eat ment cPAHs
(sqg. feet) (feet) (cu. yards) (cu. yards) (mo/ Kg)
<20 !
<35 1!
<6 1!
I <5 1 I I I
<20 !

boring | ogs only.

Concenr ati on Ranges
PCP

(mo/ Kg)

Arseni c
(ny/ Kg)



NOTE: The alternatives described bel ow are not nunbered to directly correspond with the alternatives
described in the Feasibility Study Report. Appendix C of this ROD provides a table which cross-references
the alternatives identified in this ROD with those found in the Feasibility Study.

Alternative 1 - No Action

Section 300.430(e) (6) of the NCP requires that EPA consider a "No Action" alternative for every
Superfund site to establish a baseline or reference point agai nst which each of the renedial action
alternatives are conpared. This alternative |eaves the Site undisturbed and all current and potential future
risks would renain. This alternative includes |ong-termground water nmonitoring as well as chem cal and
bi ol ogi cal nonitoring of sedinments. Presented below are the estinmated costs and
inmplenentation times of the No Action Alternative for each renedial response unit:

Alternative 1 Remedi al Response Unit
Estinmate of:
1 2 3 4 5
Capi tal Cost s2 $ 0 $ 0 $ 0 $ 0 $ 0
Annual &M Cost s3 $ 27,550 $ 23, 800 $ 27,500 $ 16, 900 $ 27,500
to 112, 900 to 86, 600 to 86, 600

Present Wrth Costs4 $ 698, 000 $ 368, 000 $ 584,000 $ 260, 000 $ 584,000
Tine to | npl enent | medi ate | medi ate | medi ate I mredi ate I mredi ate
Alternative 2 - Excavation and On-site Landfilling of Soil/Sediment

This alternative provides for the excavation of approxi mately 20,000 cubic yards of soil for RRUL and

564 cubic yards of sedinent for RRU2 foll owed by disposal in an on-site landfill. The soils and sedi nents
woul d be excavat ed using conventional earth-noving equi pment and then transported to a new on-site
landfill that would be constructed to nmeet the substantive requirements of a RCRA Subtitle Clandfill. For

purposes of determ ning cost and engineering estinmates, this alternative assunes that soils and sedinents
woul d not require treatnment prior to disposal because appropriate Land D sposal Restrictions have not yet
been established for RCRA waste |istings FO32 and FO34 wood-treating wastes. The estinmated size of the
landfill woul d be about 200" x 240" and would include a bottomliner, |owperneability cap, and woul d be
protected frominundati on or washout caused by local flooding. dean soils would be placed

2 Estimated Capital Costs represent the present worth of all capital costs.

3 Estimated Annual QOperation and Miintenance ("Q8&M') Costs represent the total present worth of
annual costs divided by the life of the project (generally 30 years). Ranges are provided if
annual costs woul d vary over tine.

4 Estimated Present Wrth Costs represent the present worth of all capital costs and the tota
present worth of O&%M costs for a project life of 30 years. Present worth analysis is used to
eval uate expenditures that occur over different time periods by discounting all future costs to a
common base year. This allows the cost of renedial action alternatives to be conpared on the
basis of a single figure representing the amount of noney that, if invested in the base year and
di sbursed as needed, would be sufficient to cover all costs associated with the remedial action
over its planned life. The planned Iife of each alternative is generally 30 years.

into the excavated areas to restore themto the original grade. This alternative only applies to RRUL and
RRU2. Estimated costs and inplenmentation times are presented bel ow

Al ternative 2 Renedi al Response Unit
Estinmate of:

1 2
Capital Costs $ 2,930, 000 $ 412, 000

Annual &M Cost s $ 47,100 $ 45, 000



to 132, 400
Present Wrth Costs $ 3,928, 000 $ 1,104, 000
Time to | npl enent 7 mont hs 6 nont hs

Alternative 3 - Excavation and Of-site Landfilling of Soil/ Sedi ment

This alternative entails the renoval of soil or sedinent (approximtely 20,000 cubic yards for RRUL, 564
cubi ¢ yards for RRU2, 250 cubic yards for RRU4, and 2,370 cubic yards for RRUS) and transporting it to an

off-site RCRA Subtitle Clandfill for disposal. For purposes of determ ning costs and engi neering
estimates, it is assunmed that treatnent of the soil/sediment is not required prior to placing it in the
off-site landfill because appropriate Land D sposal Restrictions have not yet been established for RCRA waste

listings FO32 and FO34 wood-treating wastes. Cean soils wuld be placed into the excavated areas to restore
themto original grades. This alternative applies to RRUL, RRU2, RRUM, and RRU5. Estimated costs and times
for inplenentation are presented bel ow

Alternative 3 Renedi al Response Unit
Estinate of
1 2 4 5
Capi tal Costs $ 9, 379, 000 $ 291, 000 $ 162, 000 $1, 403, 000
Annual C&M Cost s $ 31, 900 $ 28,000 $ 15,600 $ 31, 900
to 117, 300

Present Wrth Costs $ 9.654, 000 $ 721, 000 $ 402, 000 $1, 893, 000
Time to | npl enent 4 nont hs 2 nont hs 2 nont hs 1 year

Alternative 4 - Soil Capping

A low pernmeability surface cap constructed in accordance with the substantive requirements of applicable
RCRA regul ati ons would be installed to cover the inpacted soil. This alternative only applies to RRUS (soils
in the waste line area). The purpose of this cap would be to elimnate any direct contact with contam nated
soil and to keep surface water fromdraining through the inpacted soils in this area. A cap of approximately
one acre in size would be required to cover the waste |ine area. The capped area woul d then be fenced to
restrict access and woul d no | onger be avail able for use.

Cap construction would include grading and conpacting the surface soils, placing soil to establish
drai nage fromthe area to be capped, and installing a |ow permeability barrier layer. The barrier |ayer
woul d consi st of a synthetic nenbrane placed on a six-inch thick |ayer of clayey soil. The synthetic
nenbrane woul d be covered with a drainage |layer, then a layer of filter fabric, and finally, a one-foot soi
cover. FErosion resistant stone would be placed al ong the edges of the cap as a flood protection
neasure. Additionally, an erosion protection nat woul d be placed al ong the shoul der edge of the cap to
ensure establishment of the vegetative cover. The surface of the cap areas woul d be seeded and nul ched to
establish a pernanent erosion resistant vegetative cover. Estinated costs and inplenentation time are listed
bel ow.

Alternative 4 Renedi al Response

Esti mate of: Unit 5

Capital Costs $ 383,400

Annual O&M Cost s $ 81, 900

Present Wrth Costs $ 1,622,000

Tine to | npl enent 1 year
Alternative 5 - In Situ Biorenediation of Soil

This alternative which applies to RRUL provides for the treatment of contanminated soils in situ (in
pl ace without excavation) using bioremediation with naturally occurring m croorgani sms. The treatnment



process woul d be perforned in accordance with the substantive requirenents of applicable Federal and State
regul ations. Excavation or dredgi ngwould not be required. Biorenediation uses m croorgani sns such as yeast,
fungi and/or bacteria to break down hazardous substances into | ess toxic or nontoxic substances.

M croorgani sms, just |ike humans, eat and di gest organi c substances for nutrition and energy. Certain

m croorgani sms can di gest organi ¢ substances that are hazardous to humans. The organic contanminants at the
Site, such as PAHs and PCP, woul d degrade into harm ess products consisting mainly of carbon dioxi de and

wat er .

Approxi mately 20,000 cubic yards of soils in RRUL would be treated in this alternative. The major
elements of this alternative include the construction of a nutrient application systemto pronote the
bi orenedi ati on process, installation of run-on/run-off controls, and periodic sanpling, analysis, and
inspection. In addition, an on-site water treatment plant that neets the substantive requirenents of the
NPDES program est abl i shed pursuant to Section 402 of the dean Water Act is planned to address possible
run-of f fromthe in situ areas due to precipitation. This alternative would only apply to RRUL. Estinated
costs and inplenentation tinme are presented bel ow

Alternative 5 Renedi al Response

Esti mate of: Unit 1

Capital Costs $ 2,369,000

Annual O8M Cost s $ 27,500 to
$185, 100

Present Wrth Costs $ 3,673,000
Tine to | npl enent 10 years
Alternative 6 - Excavation and On-site Biological Slurry Treatnent of Soil/sedinent

This alternative involves excavation of inpacted soil/sedi ment (approxinmately 20,000 cubic yards for
RRU1, and 564 cubic yards for RRU2), and biologically treating the excavated soil in an on-site biol ogi cal
slurry reactor. Biological slurry renediation mxes excavated soils with water in a tank to create a slurry
which is then nmechanically agitated. Appropriate nutrients are added and the | evel s of oxygen, pH and
tenperature are controlled to pronote the biorenediation process. Oganic contam nant |evels would be
reduced as m croorgani sns woul d degrade the contam nants into | ess toxic or nontoxic substances such as
carbon dioxide and water. A water treatnment plant, consisting of filtration, punps and tanks, woul d be
constructed to handl e the water fromthe biological slurry process and its effluent woul d be discharged in
accordance with applicable State and Federal requirements. Access restrictions would be applied during the
construction and inplementation of this alternative.

Foll owing treatnent, the soil/sedi nent woul d be di sposed of using one of the follow ng options:

On-Site Landfill Option: The appropriately treated soil/sedi ment
woul d be placed in a newon-site landfill constructed to neet the
requirenents of RCRA Subtitle D Ilandfill. This landfill would

include a bottomliner, |owpermeability cap, and woul d be
protected fromlocal flooding. dean soils would be placed into
the excavated areas to restore themto the original grade.

Of-Site Landfill Option: The appropriately treated soil/sedinent
woul d be transported to an off-site RCRA-permtted landfill.

Clean soils would be placed into the excavated areas to restore
themto the original grade.

Backfilling Option: The appropriately treated soil/sedi nent woul d
be pl aced back into the general areas fromwhich it was excavated
usi ng conventional earth-noving equi prent.



Estimated costs and inplenentation tines are presented bel ow

Al ternative 6

On-Site landfill Option

Of-Site landfill Option

Backfilling Option

Estinmate of:

RRUL RRU2 RRUL RRU2 RRUL RRU2
Capital Costs $5,276,000 $ 374,000 $12, 719, 000 $ 588, 000 $4, 511, 000 $ 343,000
Annual O&M $ 46,300 $ 42,500 $ 33, 800 $ 30, 000 $ 33,800 $ 30, 000
Cost s to 511, 800 to 436, 800 to 429, 300
Present $7,747,000 $1, 027,000 $14, 378, 000 $ 1,049, 000 $5, 120, 000 $ 804, 000
Wrth Costs
Time to 3 years 1 year 3 years 1 year 3 years 1 year
| npl enrent

Alternative 7 - Excavation and Engi neered Land Treatnent of Soil/sedi nment

This alternative involves excavation of inpacted soil/sedi nent (approxinmately 20,000 cubic yards for
RRUL, and 564 cubic yards for RRU2), and biologically land-treating the excavated soil/sedinment in a
treatnment plot that would be constructed with a landfill-type liner system On-site treatnent in a plot
woul d be in conpliance with Virgini a Hazardous WAste Managenent Regul ations 8 10.11, and RCRA requirenents
defined in 40 CF. R 264, Subpart L, Waste piles. GCenerally, engineered land treatnent is a biorenediation
process that is simlar to biological slurry (Alternative 6) except that the nethod for
i ntroducing the mcroorganisns to the organic contam nants involves a plot systemrather than a tank

For cost estimating purposes, it was assuned that about 4,000 cubic yards of contaminated soils would be
excavated at a tinme and placed in a 180" x 810" treatnent plot. Actual specifications would be deternined
during the renmedial design. The excavation would be repeated until all contaminated soils were treated. The
soils would be tilled and aerobically treated for periods up to a year. Water and nutrients wul d be added
to pronote the biorenediati on process. Excavated areas woul d be backfilled with clean or appropriately
treated soils (i.e., soils that have been treated to achi eve site-specific environnmental and heal t h- based
cleanup levels). Oganic contam nant |evels would be reduced as m croorgani sns woul d degrade the
contam nants into | ess toxic or nontoxic substances such as carbon dioxide and water. Site access woul d be
restricted during the construction and inplenentation of this alternative

Treated soil/sedi ment woul d be di sposed of using one of the options described previously under

Al ternative 6.

Alternative 6

n-Site landfill Option

Estimated costs and inplementation tines are presented bel ow

Of-Site landfill Option

Backfilling Option

Estinate of:

RRUL RRU2 RRUL RRU2 RRUL RRU2
Capital Costs  $3, 441, 000 $ 294, 000 $10, 500, 000 $ 527, 000 $2, 442, 000 $ 283, 000
Annual Q&M $ 46, 300 $ 30,400 $ 33, 800 $ 30, 000 $ 33,800 $ 30,000
Cost s to 281, 200 to 45,400 to 202, 700 to 45,000 to 276, 800 to 45, 000
Present $4, 564, 000 $ 789, 000 $11, 701, 000 $1, 016, 000 $3, 839, 000 $ 772,000
Wrth Costs
Tinme to 4 years 2 year 4 years 2 years 6 years 2 years
| npl enrent

Alternative 8 -

Excavation and On-site Incineration of Soil/Sedinment

This alternative provides for the excavation of RRUL soils and RRU2 sedinents foll owed by treatnent
nobi | e on-site incinerator

equi pnent .

and di sposa

Er osi on and sedi ment contro

in an on-site landfill.

Cont am nat ed soil/sedi ment (approxinately
20, 000 cubic yards for RRUL and 564 cubic yards for RRU2) woul d be excavated using conventi ona
measures woul d be i npl emented duri ng excavation

soils would be incinerated in a nobile on-site rotary kiln incinerator outfitted with appropriate air
abat enent equi pnent and operated in accordance with the substantive requirenments defined in Virginia

excavating
The cont am nat ed



Hazar dous Waste Managenent Regul ations § 10.15, and RCRA requirenents defined in 40 C F.R 264, Subpart O
Incinerators. Organic contam nants would be burned by heating the soils to a tenperature of 1400° C. \Waste
solids woul d be discharged directly fromthe kiln, while the off-gases would be discharged to a secondary
conbustion unit where conplete destruction of the organic contam nants would occur. Cean soils would be
placed into the excavated areas to restore themto original grades.

Fol | owi ng i nci neration, the ash would be di sposed of using one of the options described under
Alternative 6. Estimated costs and inplenentation times are presented bel ow.

Alternative 6 On-Site landfill Option Of-Site landfill Option Backfilling Option

Estinmate of:

RRUL RRU2 RRUL RRU2 RRUL RRU2
Capi t al $17, 355, 000 $ 589, 000 $21, 977, 000 $ 750, 000 $15, 957, 000 $ 580, 000
Cost s
Annual O&M $ 46, 300 $ 42,500 $ 33, 800 $ 30,000 $ 33, 800 $ 30,000
Cost s to 131, 600 to 119, 100 to 119, 100
Present $18, 341,000  $1, 251, 000 $22, 771, 000 $1, 211, 000 $18, 822,000 $ 1,041, 000
Wrth Costs
Time to 1 year 1 year 6 nont hs 1 year 6 nont hs 6 nont hs
| npl enent

Alternative 9 - Excavation and On-site Low Tenperature Thernal Desorption of Soil/ Sedi nent

This alternative involves the excavati on of contaninated soil/sedi ment (approxinmately 20,000 cubic yards
for RRUL and 564 cubic yards for RRU2), and treating it through an on-site | ow tenperature thernal desorption
system (LTTD) operated in accordance with the substantive requirements of 40 C.F.R 264 Subpart X, and VHWR
§ 10.15, Mscellaneous Units. LTTD treats contam nated soil/sedinent by heating it at relatively |ow
t enper at ures (200-1000°F) so t~at contaminants with low boiling points will vaporize (turn into gas) and
consequently, separate fromthe soil/sedinment. The vaporized contami nants are then
coll ected and renoved, typically by an air enm ssions treatnent system LTIDis a different treatnment process
than incineration. LTTD uses heat to physically separate the contam nants fromthe soil/sediment. These
contam nants then require further treatnment. Incineration uses heat to actually destroy the
cont am nant s.

The treated soil/sedinent woul d be di sposed of using one of the options described in Alternative 6
Estimated costs and i nplenmentation tines are presented bel ow

Alternative 6 On-Site landfill Option Of-Site landfill Option Backfilling Option

Esti mate of:

RRUL RRU2 RRUL RRU2 RRUL RRU2
Capi t al $ 7,787,000 $ 383, 000 $13, 058, 000 $ 535, 000 $ 7,018, 000 $ 364, 000
Cost s
Annual O8&M $ 46, 300 $ 42,500 $ 33, 800 $ 30,000 $ 33, 800 $ 30,000
Cost s to 131, 600 to 119, 100 to 119, 100
Present $ 8,822,000 $1, 038, 000 $13, 852, 000 $ 996, 000 $ 7,294, 000 $ 825, 000
Wrth Costs
Time to 1.5 years 1 year 8 nont hs 1 year 1.5 years 8 nont hs
I npl enrent

Alternative 10 - Excavation and O f-sits Incineration of Soil/Sedi nment

This alternative would involve the excavation of contam nated soil/sedi ment (approximately 20,000 cubic
yards fromRRU and 564 cubic yards fromRRU2), loading it into trucks, and hauling it to a RCRA-perm tted
off-site incineration facility for destruction. Cean soils would be placed into the excavated areas to
restore themto original grades. Estimated costs and inplenmentation tines are presented bel ow



Al ternative 10 Renedi al Response Unit

Estimate of:
1 2
Capital Costs $ 53, 064, 000 $ 1,590, 000
Annual O8M Cost s $ 31, 900 $ 30, 000
to 117, 300

Present Wrth Costs $ 53,829, 000 $ 2,051, 000
Time to | npl enent 4 nont hs 4 nont hs
Alternative 11 - Extracting DNAPL for O f-Site Reuse

This alternative would involve nonitoring and renoving DNAPL (e.g., creosote) in existing nonitoring
well's and woul d al so involve the installation of several new recovery wells in areas where DNAPL has been
dermonstrated to significantly accunulate in wells. Pernmanent DNAPL recovery punps woul d be used in the new
recovery wells. DNAPL would be periodically bailed or punped fromexisting nmonitoring wells in areas where
DNAPL does not rapidly accunulate. Any water collected during DNAPL recovery, or any recovered DNAPL t hat
can not be reused/recycled, will be disposed of in accordance with applicable |ocal, state, and
Federal regul ations.

Prior to the actual inplenentation of this alternative, relative rates of DNAPL accunulation in Site
wel l's woul d be neasured. For costing purposes, it has been assuned that seven new recovery wells will be
installed; three in the historic disposal area and four in the former process area. Additional wells nay be
installed if determ ned to be necessary by EPA

The two main areas where potentially recoverabl e DNAPL exists at |evels bel ow approximately six feet are
in the forner process area (Area 1) and the historic disposal area (Area 3). Al of the DNAPL cannot be
practically renoved fromthe subsurface. Residual DNAPL at areas in which recovery is not possible will be
left behind, and will continue to dissolve in the future. Further study will be required to determne if
addi tional cl eanup measures will be needed to address ground water contanination. These additional neasures
woul d be docunented in a subsequent Proposed Pl an and Record of Decision. Estinmated costs and inpl enentation
tine are presented bel ow

Alternative 11 Estinmate of: Renedial Response Unit 3

Capital Costs $ 537,850
Annual O8M Cost s $ 214, 775
Present Wrth Costs $ 2,196, 000
Time to | npl enent 10+ years

I X SUMVARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES

The remedi al action alternatives descri bed above were eval uated using the followi ng criteria, as
required under the NCP, 40 C F. R 300.430(e)(9)(iii):

Threshold Oriteria: Statutory requirements that each alternative nust satisfy in order to be eligible for
sel ection

1) Overall Protection of Human Health and the Environnent.

Eval uation of the ability of each alternative to provide
adequat e protection of human health and the environnent in
the long- and short-term description of how risks posed

t hrough each exposure pathway are elimnated, reduced, or
controll ed through treatnment, engineering controls, or
institutional controls.

2) Conpl i ance with Applicable or Relevant and Appropriate Requirenents (ARARS)



Eval uation of the ability of each alternative to attain
applicable or relevant and appropriate requirenments under
federal environmental |aws and state environnmental or
facility siting laws or provide grounds for invoking a
wai ver established under CERCLA.

Primary Balancing Criteria: Technical criteria upon which the detailed analysis is primarily based.
3) Long-Term Effecti veness and Per nanence

Eval uati on of expected residual risk and the ability of each
alternative to naintain reliable protection of human heal th
and the environnent over time after cleanup requirenents
have been net.

4) Short-Term Eff ecti veness

Eval uati on of the period of tinme needed to achieve
protection and any adverse inpacts on human health and the
envi ronnent that nay be posed during the construction and
i mpl ement ati on peri od.

5) Reduction of Toxicity, Mbility, or Volune through Treatnment

Eval uati on of the degree to which an alternative enpl oys
treatment nethods to reduce the toxicity, nobility, or
vol ume of hazardous substances at the Site

6) Inplementability

Eval uati on of the technical and adm nistrative feasibility
of each alternative, including the availability of naterials
and servi ces.

7) Cost

Section 121 of CERCLA, 42 U. S. C. 8§ 9621, requires selection

of a cost-effective renedy that protects human heal th and

the environnent and neets the other requirenments of the
statute. Aternatives are conpared using present worth

cost, which includes all capital costs and the operation and
mai nt enance cost incurred over the life of the project.
Capital costs include expenditures necessary to inplenent a
remedi al action (e.g., construction costs). Al costs
presented are estinmates conputed for conparison purposes only.

Modi fying Griteria: Criteria considered throughout the devel opment of the preferred remedial alternative and
formal |y assessed after the public coment period, which nay nodify the preferred alternative

8) St at e Accept ance

Assessnent of technical and administrative issues and
concerns that the State nay have regardi ng each alternative

9) Communi ty Accept ance
Assessment of issues and concerns the public may have
regardi ng each alternative based on a review of public
comments received on the Adm nistrative Record and the

Proposed Pl an.

A Overall Protection of Human Health and the Environnent



RRUL (Soils) and RRU2 (Sedinents) Each of the alternatives, with the exception of Alternative 1 (No Action),
provi de protection of human health and the environment. The greatest overall protection would be provided
fromalternatives that use incineration as the treatnment process (Alternatives 8 and 10). The cont am nant
destruction efficiency of incineration is about 99.9999 percent. Anong the three disposal options for the
incineration ash, on-site or off-site landfilling would provide slightly greater protection than the backfill
opti on because the ash would be in a controlled unit.

The alternatives that provide the next highest |evel of protection include Alternative 5 (In Situ
Bi orenedi ation), Alternative 6 (Excavation and Biological Slurry Treatnent) Alternative 7 (Excavation and
Engi neered Land Treatment), and Alternative 9 (Excavation and On-Site LTTD). These alternatives reduce the
contam nant concentrations through treatnent and cause a significant reduction in the toxicity, nobility and
vol ume of Site contam nation.

Alternative 2 (Excavation and On-Site Landfilling), Alternative 3 (Excavation and Of-Site Landfilling),
and Alternative 4 (Soil Capping) provide |lower overall protection because these alternatives rely on
effective long-termoperation and nai ntenance and institutional controls, rather than actual treatnment, to
contain and isolate the contami nation and prevent future exposure.

RRU3 (DNAPLs) Alternative 11 (Extracting DNAPL for Of-Site Reuse) provides for protection of hunman health
and the environnment by renoving a concentrated source of contam nation and thereby reducing further nigration
of the contam nation into the ground water. Since not all of the DNAPL can be renoved from

the subsurface, the residual DNAPL | eft behind will continue to dissolve into the ground water. By reducing
the amount of DNAPL present to dissolve into the ground water, the overall time required to control novenent
of the contami nation will be reduced.

Alternative 1 (No Action) contains no provision for reducing or elimnating the mgration and potenti al
exposure to DNAPL contamination, and is not protective of human health and the environnent.

RRU4 (Sout heast Ditch Sedinents) and RRU5 (Waste Lime Area Soils) Alternative 1 (No Action) would not provide
protection of human health and the environnent. Alternative 3 (Excavation and Of-Site Landfilling) provides
adequat e overall protection. The treatnment alternatives considered for soils and sedi ments nay not be
effective for the Southeast Ditch sedi ments and Waste Line Area soils because of el evated netal
concentrations and high pH Of-site landfilling provides protection by containing and

isolating the contam nated soils and sedinments to prevent future exposure.

Alternative 1 (No Action) will not be considered further in this analysis since it does not mneet the
threshold criterion of providing protection to human health and the environnent.

B. Conpliance with ARARs

This criterion addresses whether a remedy wiii neet all of the applicable or relevant and appropriate
requi renents (ARARs) of federal and state environnmental |aws and/or provide grounds for invoking a waiver
under the NCP at 40 CF.R § 300.430(f)(1)(ii)(c). Al alternatives that are protective of human health and
the environnent woul d be in conpliance with existing federal and state ARARs.

1. Excavation/ Storage ARARs For alternatives requiring excavation of soil (Alternatives 2, 3, 6, 7, 8 9 &
10), linmted denolition of surface tanks, portions of the wood-treating plant, railroad tracks, and

associ ated pi ping may be necessary. Any debris contaninated with a |listed hazardous waste (40 CF. R Part
261, Subpart D) such as F032 or F034, or debris exhibiting a characteristic of hazardous waste (40 C F. R
261, Subpart C woul d be nanaged in accordance with the | and disposal restrictions at 40 C F. R Part 268,
and Part XV of the Virginia Hazardous Waste Managenment Regul ations (VHWHR) (VR 672-10-00). Debris that does
not contain or exhibit characteristics of hazardous waste woul d be managed in accordance with Virginia Solid
Wast e Managenent Regul ations (VSWWR) (VR 672-20-10).

Excavat ed soil and sedi ment woul d be tenporarily staged on-site in accordance with 40 CF. R Part
264, Subpart L, and VHWR § 10.11, Waste Piles, prior to treatnent and/or transportation to an off-site
di sposal facility. To the extent practicable, excavated soil and sedi nent woul d be staged in areas of
exi sting contam nation. FErosion and sediment control neasures would be installed in accordance wth the
substantive requirements of the Virginia Erosion and Sedi ment Control Law (Code of Va. 88 10.1-560 et seq.)
and the Virginia Erosion and Sedi nent Regul ations (VR 625-02-00). These neasures would be sufficient to
provide protection in the event of flooding in accordance with Executive Order 11988 (Flood Plain
Managenent). Wen final areas of contam nation are being addressed, excavated soil and sedi nent may need to
be staged in an area where cl eanup has previously occurred. In such instances, soil and sedinent woul d be



staged in containers in accordance with 40 CF. R Part 264, Subpart | and VWWWR § 10.8 Use and Managenent of
Containers , and 40 C.F. R 268, Subpart E, Prohibitions on Storage.

Air monitoring for site-related contaminants woul d be performed in accordance with 40 C.F. R Part
50, to ensure air emssions conformwi th the National Primary and Secondary Ambient Air Quality Standards.
Fugi tive dust em ssions would be controlled in accordance with Virginia Air Pollution Control Law (Code of
Va. § 10.1-1300 et seqg.)and the Virginia Regulations for the Control and Abatenent of Air Pollution (VR
120-01).

2. Soil and Sedinent Treatnent/D sppsal ARARs The soil and sedinent at the Site are primarily contan nated
with drippage fromthe wood treatnment processes which used PCP and creosote. This drippage is a RCRA-|listed
hazardous waste (F032 or F034) and, therefore, any excavated soil and sedinment containing this waste is al so
regul ated as a hazardous waste. The Hazardous and Solid Waste Anendnents of 1984 prohibited the |and
di sposal of untreated hazardous wastes. EPA has pronul gated regulations (40 CF.R Part 268) that establish
the constituent concentrations that can be present in the waste in order to allow for |and di sposal. However,
for FO32 and F034 wastes, such concentrations have not yet been set. Therefore, untreated soil and sedi nent
can currently be disposed of in a hazardous waste landfill that is permtted in accordance with RCRA Subtitle
C. Alternatives 2 and 3 would conply with this requirenent.

An EPA and VDEQ interpretation of the RCRA regulations, referred to as the "Contained-1n Policy"

states that any mxture of environmental nedia (e.g., ground water, soil, sedinent) and a RCRA |isted
hazardous waste (e.g., F032, F034) is not a solid waste itself, but must be managed as if it were a hazardous
waste. Consistent with this approach, the Agency further interprets the RCRA Subtitle C regul ations to

nean that environnental nedia contaminated with |isted hazardous waste nust be nmanaged as if it were
hazardous waste until the nedia no |onger contains the |isted hazardous waste (i.e., until decontam nated).
Rel ated to making a determ nation as to when contam nated nmedia no | onger contains |isted hazardous waste, a
site-specific risk assessment approach has been used that addresses the public health and environnenta

i npacts of hazardous constituents remaining in the treated nedia. Media treated so that the concentration of
hazardous constituents is below a | evel which would result in an unacceptable risk to human health and the
envi ronnent woul d not contain hazardous waste and, therefore, will no | onger be required to be managed as if
it were a hazardous waste (EPA CSWER Directive 9347.3-05FS). For alternatives that require treatment of soi
and sedinment (Alternatives 5 through 10), the treatment processes woul d be expected to achi eve the cl eanup
levels set forth in Part 11, Section X of this ROD. These cleanup |evels have been derived from
site-specific information and would be protective of hunan health and the environnent. Therefore, soi
and sedinent treated to these cleanup | evels would no | onger have to be nanaged as hazardous waste. The
treated soil and sedinent coul d be backfilled on-site or disposed in a landfill (either on- or off-site)
permitted in accordance with RCRA Subtitle D

Any off-site disposal of hazardous substances would conmply with CERCLA § 121(d)(3) which prohibits
the di sposal of Superfund Site waste at a facility not in conpliance with 883004 and 3005 of RCRA, 40 CF.R
§ 300. 440.

3. Oher ARARs Alternative 4 does not involve excavation; therefore, the RCRA regul ati ons are not
appl i cable, but are considered rel evant and appropriate, for the design of the surface cap.

Under Alternatives 2, 3, 6, 7, 8, 9, and 10, any transportation of hazardous waste fromthe Site
woul d be performed in accordance with Part Vi1 of VHWR, and Virgi nia Regul ati ons Coverning the Transport of
Hazardous Materials (VR 672-30-1), and RCRA requirements defined in 40 CF. R Parts 262 and 263, and 49
CF.R Parts 107, and 171-179.

For Alternatives 8 and 9, the on-site treatnent units would be equipped with air pollution control
equi pnent that can nmeet federal and Virginia air emssion standards and elimnate any unacceptable risks to
human health of the environnent. Air em ssions would be in conpliance with National Anbient Air Quality
St andards (NAAQS) (40 C. F.R Part 50), National Em ssions Standards for Hazardous Air Pollutants (NESHAP) (40
CF.R Part 61), and Virginia Regulations for Control and Abatenent of Air Pollution (VR 120-01).

For Alternative 6, the water fromthe biological slurry process would be treated on-site and
di scharged in accordance with the substantive requirenents of the Virginia State Water Control Law (Code of
Va., 88 62.1-44.2 et seq.) and the Virginia Pollution D scharge Elimnation Systemregul ati ons (VPDES) (VR
680-14-01). Also, the on-site treatnent of soils and sedinments in tanks woul d be in conpliance with VHWR §
10.9, and RCRA requirenents defined in 40 CF. R 264, Subpart J, Tank Systens.

For Alternative 7, on-site treatment in a plot would be in conpliance with Virginia Hazardous WAste



Managenent Regul ations § 10.11, and RCRA requirenments defined in 40 CF. R 264, Subpart L, Waste Piles.

For Alternative 10, soil and sedi ment would be transported to an off-site incinerator in conpliance
with RCRA regulations for incinerators (40 CF. R 264, Part 0).

For Alternative 11, any water collected during the DNAPL recovery or any recovered DNAPL that can
not be reused or recycled woul d be managed as a hazardous waste and transported off-site for treatnment and/or
di sposal at a permtted RCRA Subtitle Cfacility.

Chem cal and biol ogi cal nonitoring would be required under all alternatives to nmonitor the inpact
of surface water run-off fromthe Site and evaluate the effectiveness of the cleanup5. The nonitoring
requi renents woul d be devel oped in accordance with Virginia State Water Control Law (Code of Virginia 88
62.1-44.2 et seq.), VPDES regulations (VR 680-14-01), and 40 C.F.R Part 141, Subparts
C and E

QG her ARARs that are associated with various alternatives include the Chesapeake Bay Preservation
Area Designation and Managenent Regul ations (VR 173-02-01), Virginia Water Protection Permt Regul ations (VR
680- 15-01), the Coastal Zone Managenent Act (40 C. F.R 930), and Virgi nia Wtlands Regul ations (VR
450- 1- 0051) .

5 his nonitoring woul d be required for any alternatives that yield concentrations of PCP greater than
0.4 ng/kg in Site soils.

C. Long-Term Effecti veness and Per nanence

RRUL (Soils) For those alternatives where the inpacted soil would be excavated and treated, the long-term
effectiveness woul d be very high. The Site soils and sediments would be required to achieve the Site cl eanup
levels. Alternatives 6, 7, and 9 involve non-incineration forns of treatnent. A ternatives 8, and 10
include incineration which is the nost effective technology for destroying the contam nants.

Alternative 5 (In Situ Biorenediation) could potentially reduce concentrations of contaninants to bel ow
cl eanup levels and, thus, could provide |long-termprotection of on-site workers and the environnent.
However, significant residual concentrations of contam nants would remain on-site for the | ongest period of
time when conpared to all the other alternatives except No Action.

For those alternatives that solely involve landfill disposal of the untreated soil (Alternatives 2 and
3), long-termeffectiveness would rely on effective and continuing operation and nai ntenance of the landfill.

RRU3 (DNAPLs) Because the total volune of DNAPL beneath the site will be reduced as a result of inplenenting
Alternative 11, the anbunt of tinme over which DNAPL dissolution occurs will decrease.

Overal |l ground water quality should begin to inprove in terns of chemcal l|oading, as |ess DNAPL will be
avail abl e for dissolution.

RRU4 (Sout heast Ditch Sedinents) and RRU5 (Waste Linme Area Soils) Alternative 3 (Excavation and Of-Site

Landfilling) would provide long-termeffectiveness by requiring disposal at a RCRA-pernitted off-site
landfill facility. The long-termeffectiveness would rely on effective and continuing operation and
mai nt enance of the landfill facility. Alternative 4 (Surface Capping) was al so considered for the Waste Line

Area and woul d be effective over the long termprovided that the integrity of the cap is maintained.
D. Short-Term Ef fectiveness

RRUL (Soils) and RRU2 (Sedinents) Alternative 4 (In Situ Biorenediation) would result in the | east short-term
ri sks to workers because soil would not be excavated. The other alternatives, except No Action, all have
potential for sone short-termrisk because excavati on of inpacted soil/sediment is required. However, in all
cases, short-termrisks would be ninimzed by conducting operations in accordance with acceptable health and
saf ety procedures. The overall potential short-termexposure risks to on-site workers would be m ninmal.

Alternatives 6 and 7 provide a simlar level of short-termeffectiveness in that cleanup may take three
to six years to conplete. Ceanup under Alternatives 8, 9, and 10 woul d be acconplished in approxinately 16
nonths. Additional short-termrisks nay be associated with those alternatives that call for off-site
transportati on of untreated soil, such as Alternative 10 (Excavation and Of-Site Incineration) and
Alternative 3 (Excavation and O f-Site Landfilling) due to the risk resulting froma spill or accident during
transportati on.



RRU3 (DNAPLs) Alternative 11 has the potential to increase the risk to on-site workers during inplenentation
due to worker interaction with inpacted naterials; however, these risks would be mnimzed by use of proper
health and safety procedures. There nay also be a slight risk of exposure to residents along the
transportation route in the event of a spill or accidental release. Every effort would be nmade to identify
neasures that would mnimze the chance of an accident or spill. |In addition, contingency plans for
respondi ng to such an event woul d be devel oped

RRU4 (Sout heast Ditch Sedinents) and RRU5 (Waste Line Area Soils) Alternative 3 requires the excavati on of
i npacted sedinents. The excavation process would potentially increase exposures to workers; however, in al
cases, risks would be mnimzed by conducting operations in accordance with acceptable health and

safety procedures. |In addition to excavation, Alternative 3 requires the transportation of tuntreated
soil/sediment to a landfill facility. The potential risk resulting froma spill or accident during
transportation is mninmal. The soil/sedinent could be readily contained if such an incident were to occur.

Alternative 4 (Surface Capping) of the Waste Linme Area would result in the |east short-termrisks
because soil would not be excavated.

E. Reduction of Toxicity, Mbility, or Volume through Treat nment

RRUL (Soils) and RRU2 (Sedinents) Aternatives 2 and 3 would significantly reduce the nobility of the
contanminants on-site; however, this reduction is not achieved through treatment and would not |ikely result
in a permanent reduction of the toxicity and vol ume of contam nants except for the natural biodegradation
over tinme. Aternative 5 (In Situ Biorenediation) would eventually reduce the toxicity, nmobility, and vol unme
of contam nants through biological treatnment of the inpacted soils.

Anong the alternatives that provide treatnent, Aternatives $ and 10 woul d achi eve the greatest
reduction (over 99.9999 percent) of contam nant concentrations. The percent reduction expected fromLTTD
(Alternative 9) is in excess of 95 percent for both carcinogenic PAHs and PCP. The percent reduction
expected fromthe Biological Slurry Treatnent (A ternative 6) and Engi neered Land Treatnent (Alternative 7)
range from 85 percent to 95 percent within the projected tinme frame

RRU3 (DNAPLs) Alternative 11 will reduce the toxicity and nobility of DNAPL at the Site by reducing the |eve
of saturation in the soil and by renoving a portion of the nobile DNAPL in the inpacted areas. The vol une of
nobi |l e DNAPL remaining in the subsurface will be reduced, leaving less to be eventually

di ssol ved.

RRU4 (Sout heast Ditch Sedinents) and RRU5 (Waste Linme Area Soils) Alternative 3 does not provide treatnent of
the inpacted nmaterial; thus, there would not be any reduction of toxicity or volume of the contaninants

This alternative does contribute to reducing the nobility of the contaminants in the soil by placing the
soil/sedinment in a secure off-site landfill. Aternative 4 (Soil Capping) for the Waste Lime Area does not
provide for treatnment, but would reduce the nobility of contaminants by limting surface water infiltration
into the inpacted area

F. Inplementability

RRUL (Soils) and RRU2 (Sedinents) Alternatives 2 and 3 can be readily inplenented. Conventional earth-noving
equi pnrent woul d be used for the excavation activities and construction of the on-site landfill in Alternative
2. Excavated naterial would be transported to an off-site landfill under Alternative 3

Alternative 5 (In Situ Biorenediation) would require mnimal excavation and construction conpared with
the other alternatives. Equi pment and materials which would be required to inplenent this alternative are
readi |l y obtai nable. However, because of the shallow ground water table and hydraulic gradient at the Site, a
significant engineering effort is warranted to design an effective treatnent system

The treatment alternatives (5, 6, 7, 8, 9, and 10) woul d require bench-scal e and/or pilot-scal e studies,
as appropriate, prior to full-scale inplementation. Aternative 6 (Biological Slurry Treatnent) woul d
invol ve extensive materials handling. The backfilling and off-site landfilling disposal option for
treated soil/sedinment would be relatively easy to inplenment. The on-site landfilling disposal option would
require additional construction activity, but could also be readily inpl enented

RRU3 ( DNAPLS) Alternative 11 would al so be easily inplenented because the equi prent and nmaterials are
readily avail abl e and adequately denonstrated for simlar applications



RRU4 (Sout heast Ditch Sedinents) and RRU5 (Waste Linme Area Soils) Technically, Alternative 3 is easily

i npl enentabl e. The excavation and landfill techniques are commonly practiced and could be inplenented in a
relatively short period of time. Surface capping (Alternative 4) of the Waste Linme Area could al so

be easily inplenented. Earth-noving equiprment is readily available and the area of the Site to be capped may
be easily accessed.

G Cost: Effectiveness

RRUL, 2, 4, and 5 (DNAPL) The costs of the alternatives for RRUL, 2, 4, and 5 are shown in the table bel ow
(Note: For convenience, costs for the selected alternatives are shown in bolded print in the table bel ow)

Present Wrth Cost for Soil/Sedi ment Renedi al Response Units
Al ternative

1 2 4 5
Alternative 1 $698, 000 $366, 000 $260, 000 $584, 000
Alternative 2 $3, 928, 000 $1, 104, 000 n/a n/ a
Alternative 3 $9, 654, 000 $721, 000 $402, 000 $1, 893, 000
Alternative 4 n/ a n/ a n/ a $1, 622, 000
Al ternative 5 $3, 673, 000 n/ a n/ a n/a
Alternative 6 with $7, 747, 000 $1, 027, 000 n/a n/ a
On-Site Landfill
Alternative 6 with $14, 378, 000 $1, 049, 000 n/ a n/ a
Of-Site Landfill
Alternative 6 with $6, 120, 000 $804, 000 n/ a n/ a
Backfilling
Alternative 7 with $4, 564, 000 $789, 000 n/a n/ a
On-Site landfill
Alternative 7 with  $11, 701, 000 $1, 016, 000 n/ a n/ a
Of-Site Landfill
Aternative 7 with $3, 839, 000 $772, 000 n/ a n/a
Backfilling
Alternative 8 with $18, 341, 000 $1, 251, 000 n/a n/a
On-Site landfill
Alternative 8 with $22, 771, 000 $1 211, 000 n/a n/ a
Of-Site Landfill
Alternative 8 with $16, 822, 000 $1, 041, 000 n/a n/ a
Backfilling
Alternative 9 with $8, 822, 000 $1, 036, 000 n/a n/a
On-Site Landfill
Alternative 9 with $13, 852, 000 $996, 000 n/a n/ a
Of-Site Landfill
Alternative 9 with $7, 294, 000 $825, 000 n/a n/ a
Backfilling
Alternative 10 $53, 829, 000 $2, 051, 000 n/ a n/ a

RRU3 (DNAPL) The No Action alternative present worth cost is $584,000. Alternative 11 (Extracting DNAPL for



O f-site Reuse) has a present worth cost of $2,196, 000.
H  State Acceptance

VDEQ has had the opportunity to review and comrent on all the documents in the Adm nistrative Record and
has had the opportunity to conment on the draft ROD. The Commonweal th has not concurred with this ROD;
however, the Commonweal th's conmments have been incorporated into this RCD.

I. Comunity Acceptance

The community has not indicated objections to the alternatives selected in this Record of Decision.
Atlantic Wod I ndustries, Inc., has, however, stated opposition to sone conponents of the chosen
alternatives. Oal and witten comments on the renmedial alternatives evaluated by EPA for inplenentation
at the Site are included in Part Il of this ROD

X, SELECTED REMEDY AND PERFORMANCE STANDARDS

Based upon consideration of the requirenments of CERCLA, the detailed analysis of the alternatives
presented in the Proposed Renmedial Action Plan using the nine criteria, and public comrents, EPA has sel ected
Alternative 7 (Engineered Land Treatment) with a contingency of Aternative 9 (Low Tenperature
Thermal Desorption) as the remedy for RRUL (soil) and RRU2 (sediment); Alternative 11 (DNAPL Extraction for
Of-Site Use) for RRU3; and Alternative 3 (Of-Site Landfilling) for RRU (Southeast Ditch Sedi ments) and
RRU5 (Waste Linme Area). The nmjor conponents of the renedy include:

1 Excavation of an estimated 20,000 cubic yards of soil
(RRU) and 564 cubic yards of sedinent (RRU2)6,
treatment of soil/sedinent biologically using the
engi neered | and treatnent process in order to achieve
the cleanup levels in Table 2-15 of this ROD, and
backfilling of appropriately treated soil/sedinent on-site;

A contingency treatnent process using on-site | ow
tenperature thernmal desorption if treatability studies
conducted during the renedi al design indicate that

bi ol ogical treatment will not be effective in achieving
the Site cleanup levels listed in Table 2-15 of this ROD;

Excavation of an estimated 250 cubi c yards of sedi ment

(RRW) and 2,370 cubic yards of soil (RRUS) in order to
achieve the cleanup levels in Table 2-15 of this ROD,

and di sposal off-site in a RCRA-pernmitted Subtitle Clandfill;

Recovery of DNAPL from new and existing wells for off-
site reuse or disposal;

1 Monitoring and institutional controls.
Tabl e 2-15 immedi ately bel ow sets forth the clean-up levels for RRUL, RRU2, RRU4, and RRUS.

6 The majority of contami nated sedinent fromthe inlet portion of RRU2 have al ready Been renoved ag Dart
of a ranOval action conducted at the Site in May of 1995. The excavated sedinent is being stored on-site
awai ting treatnent during the renmedial action. Therefore, the anount of sedinment to actually
excavate during the remedial action should be |ower.



Tabl e 2-15: Performance Standards: Soil and Sedi nent C eanup Level s7

(ppm

Soils by Area: Tot al Di oxi n/

BaPEQ8 PAH PCP Arsenic Copper Zi nc Fur ans
RRUL- Area 1 11 100 3 150 390 410 0. 001
Wod Treating East
RRUL- Area 2 10 100 2 76 390 410 0. 001
Wod Treating West
RRUL- Area 3 8 100 3 150 390 410 0. 001
H storic Disposal
RRUL- Area 4 8 100 3 131 390 410 0. 001
Wod Storage Yard
RRU5- Area 9 8 100 3 150 390 410 0. 001
Waste Linme Area
Sedi nents by Area: n/ a 25 0.4 85 390 270 0. 001
RRU2- Arees 5, 6, 7
RRU4- Area 8

(Al Sedinent arees)
The specific el ements of the renedy and the associ ated performance standards are presented bel ow.
A Treatability Study/Contingent Trigger
1. An on-site pilot-scale treatability study using engineered | and treatnment shall be conducted in general
accordance with EPA/ 540/ R-93/519a, August 1993, Cuide for Conductina Treatability Studies Under CERCLA:
Bi odegr adati on Rermedy Sel ecti on.

2. Adetailed Treatability Study Wirk Plan to test the effectiveness of the engineered | and treat ment

net hods shal | be approved by SPA prior to comencing the study. The Wrk Plan shall include, at a minimum a
study description, testing goals, sanpling and anal ysis nethods, quality assurance/control methods, treatnent
| evel derivations that support achieving the Table 2-15 cleanup levels for respective Site areas, and an

expedi tious schedul e for the study.

7 deanup concentrations are arithnetic means. Conpliance will be determned in accordance with
Section X.B.8 of this ROD. Ceanup levels are based on the nore conservative of the 1 x 10-5
target risk level for human health, or ecological literature values adjusted to acconmmodate
site-specific characteristics.

8 BaPEq stands for benzo[a] pyrene equival ents. Benzo[a] pyrene is a specific conmpound in PAH and is
used as a surrogate to define PAH cl eanup.

3. Pilot-scale studies perfornmed shall clearly denonstrate the technical feasibility of engineered |and
treatment in achieving the cleanup levels listed in Table 2-15 within a reasonable period of time (i.e.
approximately 12 nonths per 1ift).9 If EPA determnes that the pilot-scale studies denonstrate the technical
feasibility of engineered |land treatnment, this technol ogy shall be inplenmented in accordance with Section
X C

4. |f EPA determnes that engineered |land treatnment is not technically feasible based on the pilot-scale
studies, |low tenperature thermal desorption shall be triggered as the treatnent technol ogy to be inpl enented
for RRUL and RRU2 in accordance with Section X D.

B. Soil/Sedi ment Excavation and Backfill

1. Al soil/sedinent in the unsaturated zone above the water table (which varies from1l to 10 feet bel ow
grade) that require treatnent or disposal in order to achieve the cleanup levels in Table 2-15, shall be
excavated. To the extent practicable, excavation shall be perfornmed when the water table is at the
seasonal ly | ow el evation. The volume of soil to be excavated is estinmated to be 20,000 yd3 for RRUL and
2,370 yd3 for RRUS. The volune of sedinents to be excavated is estimated to be 564 yd3 for RRU2 and 250 yd5
for RRU. The full extent of excavation shall be finalized during the remedial design.

2. Surface tanks, buildings, railroad tracks, and associated piping shall be denolished as necessary to



remedi ate contaminated soils beneath the wood-treating plant and associated railroad. Any existing piping
associated with the forner tank storage yard al ong El m Avenue shall be renoved as necessary during
excavation. The denmolition plans shall be finalized during the remedi al design and will require approval by
EPA.

9 The sedi nment cleanup | evel for PCP (0.4 ppn) shown in Table 2-15 is not expected to be achi evabl e
t hrough the use of engineered | and treatnent; therefore, excavated areas shall be backfilled with
cl ean sedi nents. However, the Table 2-15 soil cleanup | evels for PCP and other contam nants are
expected to be achievable at the Site; therefore, sedinents treated to achieve the soil cleanup
| evel s shall be backfilled at the Site as soils.

3. Excavation activities shall be conducted in a manner that mnimzes damage to the ecosystem and
surroundi ng wetl ands in accordance with Executive Order 11990 on Wtl ands Protection (40 CF. R Part 6,
Appendi x A), Chesapeake Bay Preservati on Area Designati on and Managenent Regul ations (VR 173-02-01), Virginia
Water Protection Permit Regul ations (VR 680-15-01), and Virginia Wtlands Regul ati ons (VR 450-01- 0051). To
the extent practicable, wildlife present in the areas to be excavated shall be noved to conparabl e natural
areas prior to comencenent of excavation activities. Any inpacts to wetlands shall be mtigated in
accordance with applicable regul ati ons and EPA approved net hods.

4. Air nmonitoring for site-related contam nants shall be performed in accordance with 40 CF. R Part 50, to
ensure air emssions conformwith the National Primary and Secondary anbient Air Quality Standards. Fugitive
dust emissions shall be controlled in accordance with Virginia Air Pollution Control Law (Code of Va. §
10.1-1300 et seq.) and the Virginia Regulations for the Control and Abatenent of Air Pollution (VR 120-01).
Measures shall be taken to prevent dispersion of the materials during excavation and transportation.
Controll ed amounts of water shall be sprayed onto the soils and tarps shall be placed over the | oaded trucks.
If dust em ssion problens persist, excavation shall be suspended until conditions inprove.

5. Erosion and sedi nent control neasures shall be installed in accordance with the substantive requirenents
of the Virginia Erosion and Sedi nent Control Law (Code of Va. 88 10.1-560 et seq.) and the Virginia Erosion
and Sedi ment Regul ations (VR 625-02-00). To the extent possible, these neasures shall be sufficient to
provide protection in the event of flooding in accordance with Executive Order 11988 (Flood Plain
Managenment). An erosion and sedi ment control plan shall be prepared and subnitted to EPA and the locality
for review Surface water run-off shall be diverted anay fromthe excavati on areas, and appropriate erosion
and sedi nment control neasures shall be inplenented. In the event of rain or potential Site flooding during
excavation, appropriate neasures shall be taken to prevent contam nant nigration. Stormwat er runoff from
the Site that discharges to surface water shall be in conpliance with the stormwater requirenents included in
VPDES regul ati ons (VR 680-14-01).

6. Al equipnment used during excavation of contam nated soil shall be decontam nated before entering
uncontam nated areas. The design and specifications for the decontami nation facilities shall be approved by
EPA as part of the remedial design. Any discharge of water generated from Site decontam nation activities
shall be in conpliance with Virginia State Water Control Law, Code of Virginia 88 62.1-44.2 et seq., and
VPDES regul ati ons (VR 680-14-01).

7. Excavated areas shall be backfilled with appropriately treated soil/sediment or clean fill and
reveget at ed.

8. Sanpling and anal ysis of soil and sedinent shall be perforned prior to excavation to delineate the
conpl ete extent of contam nation for excavation purposes. Sanpling and analysis shall also be perforned
after excavation, and after backfilling, to confirmthat cleanup levels set forth in Table 2-15 have been
achi eved. Methods for determ ning conpliance with the cleanup levels shall be finalized and approved by EPA
during the renedial design and will be based upon EPA 230/ 02-89-042, February 1989, Methods for
Eval uating the Attai nment 9f O eaDup Standards, Vol 1: Soils and Solid Medi a.

9. Excavated soil and sedinent shall be tenporarily staged on-site in accordance with 40 CF. R Part 264,
Subpart L, and VR § 10.11, Waste Piles, or alternate methods approved by EPA in consultation with VDEQ prior
to treatnment and/or transportation to an off-site disposal facility. To the extent practicable, excavated
soi|l and sedinent shall be staged in areas of existing contamnation. |If soil and sedinent will be staged
in aclean area, the waste material and soil shall be tenporarily staged in containers in accordance with
RCRA regul ations contained in 40 C.F. R Part 268, Subpart E, or alternate nmethods approved by EPA in
consultation with VDEQ containers shall be in conpliance with 40 CF. R Part 264, Subpart | and VHMR 8
10.8, Use and Managenent of Contai ners.



10. Any debris contamnated with a |listed hazardous waste (40 C.F.R Part 261, Subpart D) such as F032 or
FO034, or debris exhibiting a characteristic of hazardous waste (40 C F.R 261, Subpart c) shall be managed An
accordance with the federal |and disposal restrictions (40 C.F.R Part 268). Debris that does not contain or
exhi bit characteristics of hazardous waste shall be managed in accordance with VSWR

(VR 672-20- 10) .

C. Engineered Land Treatnent of Soil/ Sedi ment

1. Engineered land treatnment for RRUL and RRU2 shall be inplenmented if EPA determ nes that this technol ogy
can be utilized to achieve the cleanup levels in Table 2-15 based on the pilot-scale treatability studies
required in Section X A On-site treatnent in a plot would be in conpliance

with Virginia Hazardous Waste Managenment Regul ations § 10.11, and RCRA requirenents defined in 40 CF. R
264, Subpart L, Waste Piles.

2. The engineered | and treatment system shall be designed and constructed in general accordance with
EPA/ 600/ R-93/ 164, August 1993, Biorenedi ati on Using the Land Treatnent concept, in order to achieve the
cleanup levels listed in Table 2-15. The system desi gn requires EPA approval prior to comrencing
i npl enent ati on.

3. Run-on and run-off controls shall be installed to prevent over-saturation of the treatnent beds and to
prevent mgration of contam nants.

4. The treatnent unit soil/sedinent shall be nonitored routinely to determne the rate of degradation of
the contam nants. The appropriately treated materials shall be backfilled to the general areas from which
they were excavated.

5. Any air enissions fromany on-site treatment systemshall conply with Virginia Air Pollution Control

Law, Code of Virginia 88 10.1-1300 et. seq.; the Virginia Departnent of Air Pollution Control Regulations for
the Control and Abatenent of Air Pollution (VR 120-01); and the federal dean Air Act, 42 U S.C § 7401 et
seq.; and 40 CF. R Part 50.

D. Conti ngent Treatnent Technology for RRUL and RRU2: Low Tenperature Thernal Desorption of Soil/Sedi nent

1. Low tenperature thermal desorption shall be used to treat the soil/sedinent in RRUL and RRU2 if EPA
determ nes that engi neered | and treatnent cannot be inplemented to achieve the cleanup levels in Table 2-15
based on the pilot-scale treatability study required in Section X A

2. Atreatability study for |ow tenperature thermal desorption shall be conducted in general accordance
with EPA/ 540/ R- 92/ 074A, Septenber 1992, Cuide for Conducting Treatability Studies Under CERCLA: Ther nal
Desorption Renedy Selection. A detailed Treatability Study Work Plan to test the effectiveness of |ow
tenperature thermal desorption shall be approved by EPA prior to commencing the study. The Wrk Plan shall
include, at a mnimum a study description, testing goals, sanpling and anal ysis nethods, quality
assurance/ control methods, treatnment |evel derivations that support achieving the Table 2-15 cleanup |evels
for respective Site areas, and an expeditious schedul e for the study.

3. If EPA determnes, based on treatability studies, that |ow tenperature thernal desorption cannot achieve
the cleanup levels listed in Table 2-15, the soils and sedinents in RRUL and RRU2 shall be di sposed of in
accordance with Section X.E. If |low tenperature thernal desorption can achieve the cleanup levels listed

in Table 2-15, proceed with Section X D. 4.

4. Low tenperature thernal desorption shall be used to treat excavated soil/sedinent in order to achieve
the cleanup levels in Table 2-15.

5. Air enissions shall be in conpliance with National Ambient Air Quality Standards (NAAQS) (40 C.F.R Part
50), National Enissions Standards for Hazardous Air Pollutants (NESHAP) (40 CF. R Part 61), and Virginia
Regul ati ons for Control and Abatenment of Air Pollution (VR 120-01). On-site treatment units shall be
equi pped with air pollution control equipnment that can neet federal and Virginia air em ssion st andar ds
and elimnate any unacceptable risks to human health of the environnent.

6. 40 CF.R Part 264, Subpart X, and VHWR § 10.15, M scellaneous Units, regul ate the use of niscellaneous
units for storing and/or treating hazardous wastes during the cleanup.

E. Soi | / Sedi ment Di sposal



1. Soil and sedinent excavated for off-site disposal (RRU and RRU5) shall be sent to a permitted RCRA
Subtitle Cfacility. Excavated areas shall be backfilled with clean fill in order to restore original grades.
Of-site disposal shall conply with all applicable statutes and regul ati ons including, but not linted
to, CERCLA § 121(d)(3) which prohibits the disposal of Superfund Site waste at a facility not in conpliance
with 88 3004 and 3005 of RCRA, 40 C.F.R § 300. 440.

2. Transportation of hazardous waste fromthe Site shall be performed in accordance with Part VIl of VHWR
and Virginia Regul ati ons Governing the Transport of Hazardous Materials (VR 672-30-1), and RCRA requirenents
defined in 40 CF.R Parts 262 and 263, and 49 C.F. R Parts 107, and 171-179.

F.  DNAPL Recovery

1. During the renedial design phase, relative rates of DNAPL accunul ation shall be neasured at the Site to
deternmine the appropriate |ocation and nunber of additional wells and the nost effective DRAPL renoval nethod
as approved by EPA. An estimated nunber of eight existing and seven new wells shall be utilized for DNAPL
recovery. Additional new, and/or existing, wells shall also be installed if determned to be required by
EPA.

2. DNAPL shall be recovered to the extent practicable and reused or recycled in accordance with al
applicable local, state, and Federal requirenents.

3. Any water collected during DNAPL recovery or any recovered DNAPL that can not be reused or recycled
shal | be managed as a hazardous waste and transported off-site for treatnent and/or disposal at a permtted
RCRA Subtitle Cfacility.

G Site Monitoring

1. Gound water nonitoring shall begin upon the initiation of DNAPL recovery and shall continue until a
final ground water renedy is inplemented in accordance with a subsequent ROD. G ound water and DNAPL beneath
the Site shall be nonitored for PAHs, PCP, arsenic, and DNAPL thickness on a quarterly basis. WlIlIs shal
al so be sanpl ed and anal yzed for the full EPA Contract LaD Program Target Analyte List and Target Conpound
List, and for dioxins/furans on an annual basis. The appropriate nunber and |ocation of wells to be sanpl ed,
the duration of sanpling, and the paraneters and nethods for analysis shall be approved by EPA during the
remedi al desi gn phase

2. Long-termsurface water nmonitoring shall be performed in accordance with State and federal requirenments
to nmonitor the quality of surface water run-off at the Site and to monitor for the potential mgration of
contam nation fromthe Site. The nonitoring requirenents shall be devel oped in accordance with Virginia
State Water Control Law (Code of Virginia 88 62.1-44.2 et seq.), VPDES regul ations
(VR 680- 14-01), and 40 CF.R Part 141, Subparts C and E

3. Chemical and biological nonitoring of sedinents shall be required if post-renedial concentrati ons of PCP
are greater than 0.4 ng/kg in Site soils. Seni-annual chem cal and annual bi oassay nonitoring of on-site
sedinents shall be required for a mnimumperiod of five years fromthe tinme of remedial construction
conpletion to determ ne the effectiveness and durability of the cleanup. Sedinents shall be anal yzed for
PCP, total PAH arsenic, copper, zinc, total organic carbon, grain size, pH and soil type

H. M scel | aneous Performance Standards/Institutional Controls

1. As soon as practicable, institutional controls, including restrictions on title, use, and access wll be
placed on the site. Restrictions ontitle shall prohibit the follow ng: 1) residential devel opnent; 2)
agricultural devel opnent; and 3) the use of ground water for donestic or drinking purposes.

2. Appropriate measures shall be taken during any field activities to prevent exposure to off-site
i ndi vidual s and/or pedestrians. Security fencing shall be installed to prevent unauthorized access in areas
set for ongoing remedial activities.

Xl.  STATUTORY DETERM NATI ONS

This renedy satisfies the remedy selection requirenents of CERCLA and the NCP. The renedy is expected
to be protective of human health and the environment, conplies with ARARs, is cost-effective, utilizes
permanent sol utions and alternative treatnent technol ogies to the naxi numextent practicable, and neets the
preference for treatment as a principal elenent of the remedy. The following is a discussion of how the



sel ected renedi al action addresses these statutory requirenents.
A Overall Protection of Hunman Heal th and the Environnent

The sel ected remedy will provide adequate protection of human health and the environment through the
renmoval of soil and sedinents contam nated with PAHs, PCP, arsenic, copper, zinc, and dioxin/furan, and the
recovery of DNAPL in the subsurface. These actions will reduce the carcinogenic risk to within the
acceptable EPA risk range of 1 x 10-4 to 1 x 10-6 and achi eve a Hazard Index of |ess than one for
noncar ci nogeni ¢ ri sks.

No unacceptabl e short-termrisks or cross-nedia i npacts are anticipated by inplenmentation of the
sel ected renedy.

B. Conpl i ance with Applicable or Rel evant and Appropriate Requirenents (ARARS)

Under Section 121(d) of CERCLA, 42 U.S.C. § 9621(d), and EPA gui dance, renedial actions at Superfund
sites nmust attain legally applicable or relevant and appropriate Federal and state environnental standards,
requirenents, criteria, and limtations (collectively referred to as ARARs). Applicable requirenents are
those substantive environmental protection requirenents, criteria, or limtations promul gated under Federal
or state law that specifically address hazardous material found at the Site,
the remedial action to be inplenented at the Site, the location of the Site, or other circunmstances at the
Site. Relevant and appropriate requirenments are those which, while not applicable to the Site, neverthel ess
address problens or situations sufficiently simlar to those encountered at the Site that their use is well
suited to that Site.

The selected remedy will conply with all ARARs. The site-specific ARARs and the To Be Consi dered (TBC)
criteria for the selected renmedi es are presented bel ow

1. Chenical Specific ARARs

1 Of-site disposal will conply with RCRA regul ati ons and standards for owners and operators of
hazardous waste treatment, storage and disposal facilities, 40 CF.R Part 264, VHMR (VR 672-10-1); VSWR
(VR 672-20-10); RCRA | and di sposal regulations, 40 CF. R Part 268, Subpart C and D, and 88 15.3 and 15.4 of
VHWR (VR 672-10-1).

1 Any debris contamnated with a listed hazardous waste (40 CF. R Part 261, Subpart D) such as F032 or
FO34, or debris exhibiting a characteristic of hazardous waste (40 C.F. R 261, Subpart c) shall be managed in
accordance with the RCRA | and di sposal regulations (40 CF. R Part 268 and VHWHR Part XV). Debris that does
not contain or exhibit characteristics of hazardous waste shall be managed in accordance with VSWHR (VR
672-20- 10) .

2. Action-Specific ARARs

1 Any off-site disposal of hazardous substances will conply with CERCLA § 121(d)(3) which prohibits the
di sposal of Superfund site waste at a facility not in conpliance with 8§ 3004 and 3005 of RCRA, 40 CF.R §
300. 440.

1 40 CF. R Parts 262, 263, and 268, 49 CF.R Parts 107, 171-179, Part VIl of VHWR (VR 672-10-1), and

the Virginia Regul ati ons Governing the Transportation of Hazardous Materials (VR 672-30-1) regulate the
off-site transportation of solid and hazardous wastes in the Cormonweal th of Virginia.

1 40 CF. R Part 268, Subpart E, Prohibitions on Storage, and VHWWR Part XV, provide |and disposal
restrictions for hazardous waste.

1 Virginia Solid Waste Managenent Regul ations (VSWHR 672-20-10) regul ate the managenent of solid waste
managenment facilities in the Commonweal th of Virginia.

1 40 CF. R Part 261, and VHWWR Part 11l provide for the identification and |isting of hazardous waste.

1 40 CF. R Part 264, Subpart I, and VHWWR § 10.8, Use and Managenent of Containers regul ates the use
and managenent of containers of hazardous wastes during the cleanup.

1 40 CF. R Part 264, Subpart J, and VHWR § 10.9, Tanks, regul ate the use of tanks for storing and/or



treating hazardous wastes during the cleanup.

1 40 CF. R Part 264, Subpart L, and VHWR § 10.11, Waste Piles, regulate the use of waste piles for
storing and/or treating hazardous wastes during the cleanup.

1 40 CF. R Part 264, Subpart X, and VHWWR § 10.15, M scellaneous Units, regul ates the use of
m scel | aneous units for storing and/or treating hazardous wastes during the cleanup.

1 Any | and-disturbing activities associated with the selected remedy will conply with the Virginia
Erosi on and Sedi nent Control Law, Code of Virginia 88 10.1-560 et seq., and Virginia Erosion and Sedi ment
Control Regul ations (VR 625-02-00) to prevent erosion and transport of sediments in surface water runoff
during earth noving activities.

1 The excavation associated with the sel ected remedy shall cause no violation of NAAQS due to fugitive
dust generated during construction activities as set forth in 40 CF. R 8 50.6 and 40 CFR ) 52.21(j) and VR
120- 04- 0101 of the Virginia Regulations for the Control and Abatenent of Air Pollution.

1 40 CF.R Part 50, Appendix G establish protocols for air nonitoring to be conducted during the
cl eanup.

1 Air em ssions shall be in conpliance with National Ambient Air Quality Standards (NAAQS) (40 C.F.R
Part 50), National Em ssions Standards for Hazardous Air Pollutants (NESHAP) (40 C.F.R Part 61), and
Virginia Regul ations for Control and Abatement of Air Pollution (VR 120-01).

1 The Site nonitoring requirements shall be devel oped in accordance with Virginia State Water Control
Law (Code of Virginia 88 62.1-44.2 et seq.), VPDES regulations (VR 680-14-01), and 40 C F.R Part 141,
Subparts C and E.

L Virginia Stormwater Managenent Regul ations (VR 215-02-00) require that all |and-disturbing activities
be in conpliance with | ocal stormater managenent 9rograns.

1 The federal National Pollutant Discharge Elimnation System (NPDES) under the O ean Water Act 33
U S.C 88 1251 et seq., and the Virginia Pollution D scharge Elinination System (VPDES) under the Virginia
Water Control law, Code of VA § 62.1-44.2 et seq., establish discharge limtations for point source
di scharges to surface water based on designated use of the receiving stream NPDES requirenents set forth in
40 CF. R Part 122, 129, and 131 and VPDES requirenents set forth in VR 680-14-00 and 680-21-00 shall be met.

3. Location-Specific ARARs

L The Fish and Wldlife Coordination Act (16 U S.C. 661-667e) coordi nates Federal, State, public and
private organi zations in protecting fish, wildlife and their habitats. The Mgratory Bird Treaty Act (16
U S C 701-708) is an international treaty protecting mgratory birds.

L The Endangered Species Act of 1973 (16 U S.C. § 1651 et. seq.,), the Virginia Board of Gane and I|nland
Fi sheries (Code of Virginia 88 29.1-100 et seq.), and Virgini a Endangered Species Act, Code of Virginia 88
29.1-563, provide a nmeans for conserving various species of fish, wildlife, and plants that are threatened
with extinction. These ARARs will be applicable if EPA determ nes that endangered species are present or will
be affected by the renedial actionA

1 Executive Order 11988, Floodplain Managenent (42 U.S.C. 4001); the National Flood |Insurance Act of
1968; the Flood Disaster Act of 1973; and Procedures for Inplenenting the Requirements of the Council on
Envi ronnental Quality on the National Environnental Policy Act. These provisions regulate cleanup activities
that take place in a fl oodplain.

L Coastal Zone Managenent Act (16 U S.C. 88 1451 et. seq., 40 CF.R Part 930); the Coastal Managenent
Plan for the Gty of Portsnouth; and the National oceanic and Atnmospheric Adm nistration (NOAA) Regul ations
on Federal Consistency Wth Approved State Coastal Zone Managenent Prograns. These provi sions regul ate
cleanup activities that take place in a coastal area.

1 Virginia's Chesapeake Bay Preservation Act (Code of Va,. § 10.1-2100 et seq) and Chesapeake Bay
Preservation Area Designation and Managenment Regul ations (VR 173-02-01) regul ate cleanup activities that take
pl ace in resource managenent and/or research protected areas as designated in the Chesapeake Bay Preservation
Act .



L Excavation activities in wetland areas shall be conducted in accordance with Executive Order 11990 on
Wetl ands Protection (40 CF.R Part 6, Appendix A), and Virginia Wtlands Regul ations (VR 450-01-0051), and
the Virginia Water Protection Permt Regul ations (VR 680-15-01).

4. Oiteria, Advisories, or Quidance To Be Considered (TBCs)

L Contained-in Policy (EPA OSVWER Directire 9347.3-05FS) states that environmental nedia mxed with a RCRA
listed hazardous waste nust, upon collection, be nmanaged as if it were a hazardous waste until it no | onger
contains the |isted hazardous waste.

L Met hods for Evaluating the Attainment of C eanup Standards - Volume 1 (Soils add Solid Media), EPA
230/ 02-89-042, provides statistical methods to confirmconpliance with soil/solid nmedia clean-up |evels.

L Cui de for Conducting Treatability Studies Under CERCLA: Bi odegradati on Renmedy Sel ecti on,
EPA/ 540/ R- 93/ 519a, August 1993, provides guidance for the on-site pilot-scale treatability study using
engi neered | and treatnent.

1 Cui de for Conducting Treatability Studies Under CERCLA: Thernal Desorption Rermedy Sel ection,
EPA/ 540/ R- 92/ 074A, Sept enber 1992, provides guidance for a treatability study using | ow tenperature thernal
desorption

L Bi orenedi ati on Using the Land Treatment Concept, EPA/600/R-93/164, August 1993, provides gui dance on
desi gning the engineered | and treatnent system

C Cost Effectiveness

EPA has determ ned that the selected remedy is cost-effective in that it nitigates the risks posed by
the contam nants associated with the Site, neets all other requirenents of CERCLA, and affords overall
effectiveness proportionate to the cost. Based on the Feasibility Study Report, the total estimated present

worth cost of the selected renedy is $9,102,000 and is sunmari zed in the table bel ow

Total Estinated Costs of Selected Alternatives

RRU1 RRU2 RRU3 RRWUA RRUS TOTALS10
Capi t al $2, 442, 000 $283. 000 $537, 850 $162. 000  $1, 403, 000 $4, 827, 850
Cost s
Annual O&M $33,800 to $30,000 to $214, 775 $15, 600 $31, 900 $326,075 to
Cost s $276, 800 $45, 000 $584, 075
Pr esent $3, 839, 000 $772. 000 $2, 196, 000 $402,000 %1, 893, 000 $9, 102, 000
Wrth Costs

D. Wilization of Permanent Solutions and Al ternative Treat ment
(or Resource Recovery) Technol ogies to the Maxi num Extent Practicabl e

EPA has determ ned that the selected remedy represents the maxi numextent to which permanent sol utions
and treatnment technol ogies can be utilized in a cost-effective manner at the Site. Soils and sedinents from
RRUL and RRU2 will be treated by either engineered |land treatnent or by | ow tenperature thermal desorption
processes. Soils and sedinents fromRRU and RRU5 can not be treated simlarly due to the presence of
el evated nmetals, organics, and high pH Soils and sedinents fromRRUM and RRUS will be sent off-site for
di sposal s therefore, this portion of the renedy does not enploy a permanent solution. DNAPLs will be
extracted fromnew and existing recovery wells and will be re-used or disposed of off-site.

E. Preference for Treatment as a Principal El enent

In keeping with the statutory preference for treatnent as a principle element of the renedy, the
selected renedy utilizes treatnent as a principal elenent for RRUL and RRU2. The soil and sedi ment from RRUL
and RRU2 account for an estimated 87%of the total soil/sedinment requiring renediation at the Site. The
remai ning soil/sediment will be disposed of off-site. Site soil and sedinent will be treated to the extent
necessary to neet the cleanup levels provided in Table 2-15 of this ROD



10 Total estimated costs assune that engineered |and treatnent will be the treatnent technol ogy
inmplenented for soil/sediment in RRUL and RRU2. Total estimated costs are $12.6Mif |ow tenperature thernal
desorption is the required technol ogy to be inpl enented.

XiI. DOCUMENTATI ON OF SI GNIFI CANT CHANGES

No significant changes fromthe Proposed Renedial Action Plan appear in this Record of Decision.



RECORD COF DECI SI ON
ATLANTI C WOOD | NDUSTRI ES, | NC., SUPERFUND SI TE

PART IIl- RESPONSI VENESS SUMVARY

Comment s rai sed during the public comrent period on the Proposed Plan for the Atlantic Wod |Industries,
Inc., Superfund Site (Site) are summarized in this Responsiveness Sunmary. The comrent period was initially
held fromJune 9, 1995, to July 8, 1995, to address the Proposed Plan. Upon request, the public conmmrent
period was extended to August 7, 1995.

Oral comments were presented at the Proposed Plan Public Meeting held on June 27, 1995. These coments
and EPA's responses are presented in Section | of this Responsiveness Summary. A transcript of the first
public neeting has been included in the Adm nistrative Record for the Site.

EPA received three letters fromconcerned parties on the cleanup alternatives or other aspects of Site
activity during the public conmment period. One letter was froma citizen. The other two letters contained
comrents submtted by potentially responsible parties. The comments presented in these letters and EPA's
responses are found in Section Il of the Responsiveness Summary. These letters have been included in the
Adm ni strative Record for the Site.

l. CRAL COMMENTS FROM JUNE 27, 1995, PUBLI C MEETI NG

1. A communi ty nenber asked how Alternative 6 and Alternative 7
in the Proposed Plan are different.

EPA RESPONSE: Both Alternative 6 and Alternative 7 are biorenedi ation technol ogi es which invol ve
excavating contam nated soils and sediments and mixing in water and nutrients to enhance the break down of
the contam nants. However, Alternative 6 would involve placing excavated soils and sedinents into an on-site
tank, and Alternative 7 involves placing the soil and sediments into an on-site treatnment plot.

2. A community nenber asked if the proposed excavation of soils
and sedi ments woul d change the present surface
characteristics of the Site and i nduce nosquito breedi ng grounds.

SPA RESPONSE: The surface of the Site will not be changed as a result of excavation; therefore, new
nosquito breeding areas will not be created. Any areas that are excavated will be backfilled with clean or
treated soil.

3. A communi ty nenber asked who will pay for the cost of the clean-up actions.

EPA RESPONSE: EPA will negotiate with the responsible parties to pay for the costs of the cleanup. |If
EPA is unsuccessful in coming to an agreenent with the responsible parties, then EPA can unilaterally order
these parties to do the work or use noney fromthe Superfund trust to pay for the cleanup. |f noney is used
fromthe trust fund, EPA will continue to pursue the PRPs to recover the noney spent on the cl eanup.

4. A resident asked why the Site continued to operate until
1992 if it was placed on the National Priorities List in 1990.

EPA RESPONSE: The placing of a site on the National Priorities List (NPL) does not necessarily nean
that its operations nust stop. The Site was placed on the National Priorities List in 1990 because of
contami nation problens resulting frompast operational practices.

5. A resident asked how sedinents were prevented fromentering
the river during the renoval action.

EPA RESPONSE: EPA required that necessary precautions be taken during excavation of sedinments fromthe
inlet to mnimze the transport of sedinments to the river. These precautions involved the use of
silt-curtains, boons, and the renoval of sedinments fromthe inlet only during low tide conditions.

6. A local resident comented that well water in the community
is often used to water yards and gardens and fill sw ming
pools. The resident asked how Site contam nation has
affected the ground water in these wells.



EPA RESPONSE: Additional investigation will be conducted under Operable Unit 2 of the Site to
characterize the inpact of contam nation on the ground water in the area. Residents who live in the
imrediate Site area and use well water for donestic purposes should contact EPA so that a determ nation
can be nade as to the potential inpact of the Site on the well water.

7. A community nenber asked if any controls were going to be
i mpl emented to prevent rodents frommgrating fromthe Site
during cl ean-up work.

EP& RESPONSE: EPA has not seen any indications that rodents will present a problemto the surroundi ng
nei ghbor hood during the cl eanup, but this issue nay be considered during the remedi al design.

8. A communi ty nenber asked how dust fromthe trucks hauling
contam nated naterial off-site would be controlled.

EPA RESPONSE: EPA will ensure that all necessary safety precautions and regul ations are followed during
the hauling of contam nated wastes off-site. Materials being transported fromthe Site by truck will be
covered with tarps. |In addition, the truck drivers will have proper training for the transportation of
hazardous materi al .

9. A community nenber asked if EPA's goal for biorenediation is
to achi eve the m ni mum perm ssi bl e exposure |evel.

EPA RESPONSE: EPA's clean-up levels are designed to be protective of human health and the environnent.
The cl eanup | evel s are based on the nore conservative of the human health or environnmental risk factors for
the Site. The specific clean-up levels for Site contam nants are provided in Table 2-15 of this ROD.

10. A community menber commented that, although there are bans
on fishing in the Elizabeth R ver, people continue to crab
and fish. The community nenber asked if river contanination
woul d be addressed as part of this Site.

EPA RESPONSE: Because there are many industries |ocated on the Elizabeth River, the source of
contami nation and how best to address it are difficult to deternine. This ROD addresses the cl eanup of
Qperable Unit 1 (QU1) only. Subsequent QUs will be handl ed separately. EPA has chosen this strategy for Site
cleanup for two specific reasons: 1) QU1 contam nation represents a continuing source of further
rel eases of contam nants to the environnent and therefore needs to be cleaned up first; 2) subsequent QUs
require further investigation and study to determ ne feasible cleanup solutions. |If cleanup actions are
required as a result of Site-related contanination, those actions will be documented in a subsequent ROD.

11. A resident asked about the tinme frame for initiating cleanup activities.

EPA RESPONSE: EPA will attenpt to negotiate an agreement with the potentially responsible parties for
inmpl enentation of the cleanup. This can take six to eight nonths, sometines |onger. Upon conpletion of this
negoti ation process, the design phase begins. As part of the design, treatability studies will be perforned
to ensure that biological treatnent can work effectively at the Site. The design phase usually requires 15
to 20 months. Actual on-site cleanup action will begin followi ng EPA approval of the design standards and
speci fications.

12. A resident asked why EPA sought the comunity's comments
before selecting a final clean-up nethod.

EPA RESPONSE: EPA is required by lawto solicit public input before selecting a renmedy at a Superfund
site. EPArelies on public input to ensure that the cleanup neets the needs and concerns of the |ocal
communi ty.

13. A comunity nenber asked who was paying for the studies and
i nvestigations that have been conpleted to date and who will
Day for the eventual clean-up work.

EPA RESPONSE: Atlantic Wod Industries, Inc. (AW), has conducted all of the investigations and studies
at the Site under oversight from EPA and the Virginia Departnment of Environmental Quality. EPA anticipates
negoti ating a consent decree with the potentially responsible parties (PRPs) for the AW Superfund Site who



under the terns of such decree, would pay for Site cleanup. |If a decree is not successfully negoti at ed,
EPA has the option of ordering one or nore of the PRPs to performSite cl eanup or EPA nay use Superfund
nonies to pay for Site cleanup and thereafter seek rei nbursenment of cleanup costs fromthe PRPs.

14. A Community nenber asked if druns buried on-site will be renoved.

EPA RESPONSE: This ROD requires excavation of contam nated materials in the area known as the historic
di sposal area where druns nay have been buried. Excavation is required to the depth of the water table, and
if druns are found, they will be renoved and di sposed of properly.

15. A comunity nenber asked EPA to identify the responsible
parties for Site contam nation.

EPA RESPONSE: At this tine, EPA has not nmade a | egal determination as to which parties are responsible
for Site contam nation. Wat EPA has done, however, is to informthose parties who are potentially
responsi ble for contamnation at the AW Site of their potential liability. The parties who have been so
infornmed by EPA are Atlantic Wod Industries, Inc., and the U S. Norfol k Naval Shipyard.

16. A resident commented that nmany people in the comunity
expressed an interest in the public meeting but could not
attend because they only received a few days notice in the mail.

EPA RESPONSE: EPA mailed a fact sheet to the community and placed a public notice announcing the public
neeting in the Virginian-Pilot & Ledger-Star on June 9, 1995. EPA is available to schedule a tel econference
or availability session with any community nenbers who could not attend the neeting. |In the future, EPA wll
attenpt to provide the comunity with earlier notice of Site neetings and activities.

A community menber asked if Site contam nation inpacting
Par adi se Creek will be addressed.

EPA RESPONSE: This ROD does not address Paradi se Creek. |f investigations under subsequent QOperable
Units for the Site determne that the Greek is contam nated by Site-related contam nation, appropriate
cl eanup acti ons woul d be docunented in a subsequent ROD.

A resident asked if EPA could place a copy of the
Adm ni strative Record in the Cradock Library.

EPA RESPONSE: EPA has been told there is not adequate space at the Cradock Library for the
Adm ni strative Record. However, EPA will attenpt to have either a hard copy or a mcrofilmversion placed
there as soon as possi bl e.

A community nenber asked if Aternative 7 in the Proposed
Pl an woul d be constructed on-site.

EPA RESPONSE: Alternative 7, which involves excavation and engi neered | and treatment of soils, would be
conducted on-site. Excavated soils will be placed in treatment plots at the Site and tilled to pronote
bi ol ogi cal degradation of the contaminants. MNutrient will be added as appropriate to enhance the biol ogical
process.

20. A comunity nenber asked if EPA knew the vol ume of DNAPLs
present beneath the surface of the Site.

EPA RESPONSE: Areas have been identified where DNAPLs are known or suspected to exist. This
information is sufficient to identify the need for action to renove DNAPL contam nation, however, an accurate
estimate of the total volune could not be made.

21. A community menber asked if EPA is going to nonitor the
effectiveness of the clean-up actions.

EPA RESPONSE: EPA will oversee inplenentation of the cleanup actions required in this ROD. In
addition, EPA will continue to oversee investigation activities for subsequent operable units at the Site.
After actual cleanup begins, a formal review of the Site is required by lawin five years to ensure that the
cl eanup remai ns protective of human health and the environment.



22. A comunity nenber asked if creosote was still used in industry today.

EPA RESPONSE: Creosote is still used in industry today. Wen stored, handl ed, and di sposed of properly,
creosote can be put to beneficial use. Health and environmental hazards arise when creosote is used, stored,
or di sposed of inproperly.

23. A community nenber asked if EPAw Il informthe community of
the results of the treatability studies prior to beginning
actual clean-up work.

EPA RESPONSE: EPA plans to issue fact sheets during the design of the cleanup remedy to update the
community on the progress of treatability studies and other work. |n addition, EPA plans to hold anot her
public neeting prior to beginning the actual cleanup action at the Site.

24. A resident asked if Atlantic Wod has future industrial
plans for this Site once it is cleaned up.

EPA RESPONSE: Currently, the Site is used for storage and shipping purposes. Atlantic Wod has not
identified any future plans for the Site to EPA following its cleanup. Note, however, that this ROD requires
that the Site title be nodified to show restrictions to prevent: 1) residential devel opnent; 2) agricultural
devel opnent, and 3) the use of ground water for domestic or drinking purposes.

25. A community nenber asked if there have been studies, other
than plant and animal studies, on the contamnants at this Site.

EPA RESPONSE: Table 2-11 (Sl ope Factors and Reference Doses) in this ROD indicates the nature of the
evi dence that EPA has relied upon in evaluating the health hazards associated with chem cals found at the
Site. The colum labeled "Cass" refers to this evidence and is explained in the notes at the end of the
tabl e.

26. A community nenber asked what creo-penta was and where the wood that is on-site is comng from

EPA RESPONSE: (reo-penta is a mixture of creosote and pentachl orophenol, the two el enents commonly used
during wood treating operations at the Site. The wood that is currently stored on-site is being treated and
shi pped fromanother facility. No active wood treatnent is occurring at the Site at this tine.

I'l. WR TTEN COMVENTS RECEI VED DURI NG THE PUBLI C COWENT PERI OD
Comments fromAtlantic Wod | ndustries, Inc.

1. The conpany states that U S. EPA's prinmary stated objective
to "elimnate the potential for hunman or ecol ogi cal exposure
to soils or sedinents that contain contam nants" (enphasis
added) is inconsistent with CERCLA and the NCP. Rather, the
obj ective should be to reduce the potential for adverse
human or ecol ogi cal exposures to the constituents of
interest at the Site, as "adverse" is defined by the NCP.

EPA RESPONBE: The NCP at 8§300.430(a) states "The purpose of the renedy sel ection process is to
i npl enent renedies that elimnate, reduce, or control risks to hunman health and the environnent." This ROD
is consistent with that requirenent.

2. The conpany contends that the RI/FS soil data for the Site
nmore closely reflects a | ognormal distribution than a nornal
distribution, prior to and after renedi ati on. The conpany
believes that a geonetric nean is the statistic that best
describes this distribution and that EPA should concur with
what is statistically appropriate and sound scientific
practi ce.

EPA RESPONSE: EPA agrees that the distribution of data prior to renediation nost often tends to be
I ognornmal and that the appropriate statistic to measure the central tendency of a |ognormal data set is the
georetric mean. Fol |l ow ng remedi ati on, however, the objective of sanpling is not sinply to determ ne the



central tendency of the data set. Rather, the objective is also to ensure that contam nation "hot spots,"”
whi ch coul d pose an unacceptable risk to human health and the environment, do not exist. By using a
georetric mean to evaluate the success of the cleanup, areas with contaninant concentrati ons several orders
of magni tude above the cleanup | evel could remain. The use of the arithnetic nmean, on the other hand, avoids
this problemand ensures that the cleanup is truly protective

EPA expresses cleanup levels in terns of average
concentrations, as provided in "Methods for Evaluating the
Attai nment of O eanup Standards" (EPA 230/ 02-89-042) and
other simlar statistical guidance docunents. The average
concentration in post-renedial sanples nust be | ess than or
equal to these goals for the cleanup to be judged acceptabl e.

For physi ol ogi cal and bi ocheni cal reasons, EPA s node
of toxic effects (including cancer) requires that exposures
and risk be based on arithmetic rather than geonetric neans
("R sk Assessnment Quidance for Superfund", |A EPA 540/ 1-
89/002). For this reason, EPA also sets cleanup |evels
based on arithmetic rather than geonetric means. For data
that are lognormally distributed, special methods are used
to cal cul ate the unbiased arithnetic nmean

It would be possible to convert the arithmetic nean
cleanup |l evels to equival ent geonetric neans. However,
t hese geonetric neans woul d be substantially | ower (and
woul d descri be exactly the same set of post-renedia
conditions). Furthernmore, in order to calcul ate residua
risk the geormetric nmeans woul d have to be converted back to
arithmetic neans, a pointless and unnecessary exercise.

3. The conpany contends that the cleanup levels in Table 2-15
of this ROD are not appropriate for use as goals for the
bi ol ogical treatnent itself since achievenent of the cleanup
levels will be determ ned as the statistical average
concentration throughout the renedi ated area

EPA RESPONSE: I n general, two basic approaches can be used to determine if required cleanup levels are
achi eved for treated soils (or sedinents) at a site. In the first method, statistically representative
sanpling of the site soils is conducted prior to excavation to deternine the areas where the cl eanup |evels
are exceeded. These soils are excavated and treated. As the soils exit the treatnent wunit, sanples are
coll ected and anal yzed to determine if the cleanup | evels have been achieved. |[If the cleanup |evels have
been achi eved, the treated soils are backfilled and no further sanpling is required. Qherwi se, the soil is
returned to the treatment unit for further treatment and the process is repeated. This is a conservative
approach that generally guarantees that cleanup |evels have been achi eved. This nethod nmay, however, result
in more soil being treated than needed to achieve the required cleanup |evel

The second nethod relies on statistical calculations based on the initial distribution of
contami nants to project interimconcentrations that can be used as a basis for identifying what soils need to
be excavated and what treatnment nust be achieved in order to attain the cleanup levels. Wth this approach
the cleanup | evels do not need to be used to determ ne which soils should be excavated or to determ ne when
treatnent is conpleted and backfilling can occur. However, statistically representative sanpling will be
needed in renedi ated areas after backfilling to determine if the cleanup | evels have been achieved. This
nmet hod may reduce the anmount of soil that is treated, but the risk that some areas may have to be excavated
and treated again is greater.

The conpany's comment reflects a desire to use the second approach. EPA agrees that this approach
can be used, however, the company woul d be responsible for establishing the excavation and treatnent |evels
at its own risk. EPA s main interest under the second approach would be in evaluating the sanpling plan used
and anal ytical results generated follow ng backfilling to ensure that the cl eanup | evel s have been
achi eved.

4. The conpany states that the exposure nodel used in the
Ecol ogi cal Ri sk Assessnment prepared for the Site does not



consi der the hone range of a species and, therefore, results
in an overestimation of the | ow dose exposures. The conpany
further contends that the exposure nodel incorrectly assunes
that the plants and ani mal s consunmed by ecol ogi cal receptors
(e.g., other aninals and birds) wll bioaccunul ate

contam nants to levels equal to those found in the

contam nated soil and sedi nent.

EPA RESPONSE: The purpose of the Ecol ogi cal Ri sk Assessnent was to conduct a screening of ecol ogica
risk to determine if further consideration is warranted. Conservative assunptions are used so that if a
deci sion is made based upon the screening that no further consideration is needed, EPA can be confident that
this determination is appropriate. EPA agrees that if a site-specific quantitative ecol ogical risk assessnent
were to be conducted for the Site, factors such as honme range and bi oconcentration factors should be
considered in the exposure node

The conpany contends that any contribution fromthe Site to the Elizabeth Rver is the result of
hi storical discharges and/or infiltration and not fromstormwater run-off. The conpany contends that outfal
grab sanpl es and bi oassays conducted since 1985 confirmthat the Site has not significantly inpacted aquatic
life.

EPA RESPONSE: \Wile the outfall sanplingdata sunmarized by the conpany may show conpliance with the
State discharge permt requirenments, this data does not confirmthe conpany's statenent that stormater

run-off fromthe Site is not contributing contam nation to the Elizabeth River. In all instances where the
PCP data reported was above the anal ytical detection level (24 of 42 sanples), all the concentrations
exceeded either the acute or nmarine chronic water quality standard for PCP. |In the remaining instances,

the analytical detection |imt exceeds the chronic water quality standard (and the acute in five sanples) so
the data is inconclusive

The discharge linit in the pernmt allows for a dilution factor of 50 to be applied to the outfal
data to estimate the river concentration. By using this dilution factor, the resulting river PCP
concentrations do not exceed the acute water quality standard and only exceed the chronic standard in one
sanple from1986. |In addition, the bioassay results have shown i nstances were the Site run-off has been
t oxi c

The outfall data and the associated water quality
standards do not apply to sedinments and do not characterize
the mass of existing contanmination within the sedinents
Therefore, the outfall data does not address risk from
exposure to these contaninated sedinents. Site outfall data
show that PCP was still entering the river (1993 |evels at
370 and 330 :g/L) two years after treatnment with PCP ceased
at the Site. Wth PCP's affinity for soil (log K of 5.86),
PCP woul d be expected to concentrate in sedinent and not
remain in the water. Sedinent data presented in the
Ecol ogi cal Ri sk Assessnment show a gradi ent of decreasing
level s of PCP with increasing distance fromthe Site

A nmuch nore detailed study would be required to
determine if the concentrations of contam nants |eaving the
Site through stormmater run-off or other nmeans are
significantly inpacting aquatic life in the Elizabeth R ver.

6. The conpany contends that EPA's PCP soil cleanup |evel of 3
nmg/ kg is nore stringent than | evels established in many
states (eight state cleanup |levels were cited) and ot her EPA
Records of Decision (two were cited).

EPA RESPONSE: The Commonweal th of Virginia has not established soil cleanup | evels and the soil cleanup
l evel s established by other states do not apply to this Site. Even if these state cleanup |evels were
consi dered rel evant, they would not have direct application to the Site. The PCP cleanup level for the Site
is based not only on potential risk fromdirect exposure to soil, but is also based on the potential risk
from exposure to sedinents since Site soil can erode and nigrate to nearby drai nageways and the river
Because aquatic organisns are nore sensitive to PCP in sediment than terrestrial organisns may be to PCP in



soil, the soil cleanup level was biased lowin order to protect the aquatic organisns as well.
The determ nation of cleanup |levels at Superfund sites is highly dependant on site-specific
factors. Therefore, the cleanup levels derived for one site cannot be applied to another

7. The conpany contends that EPA' s concern about potentia
flooding of the Site fails to take into account the
hydrol ogy of the Elizabeth River and the fact that past
fl oods have not been erosional -type floods.

EPA RESPONSE: Site-specific studies to indicate whether erosion occurs during heavy precipitation or
during flood events have not been conducted. However, drainageways on the Site, the inlet to the river, and
the river in the vicinity of the Site all have elevated |levels of Site-related contam nants. Wile this
contamination could have resulted solely fromsurface and ground water migration, transport of soil with
surface water run-off alnost al ways occurs to sone extent.

8. The conpany contends that EPA did not consider the use of
engi neering controls that could be used to mtigate the
potential for adverse erosional activities at the Site.

EPA RESPONSE: Engi neering controls can be used to reduce the transport of soil through erosion
however, as with any engineering control, these neasures woul d have to be properly designed and constructed,
and permanently maintained to elininate this transport pathway. EPA did not increase the PCP cleanup |evel
and al l ow the use of engineering controls to prevent the transport of soil because the |ong-term
ef fectiveness and pernmanence of the remedy would be difficult to achi eve under these ci rcunst ances

9. The conpany contends that recent plant studies indicate that
upt ake of PCP is not significant, PCP accurmulated in plants
in readily metabolized, and bioaccunulation in ani mal eating
plants is minimal. Therefore, the conpany does not believe
that biononitoring of the Site is necessary.

EPA RESPONSE: PCP readily breaks down in the environment by chemical, mcrobial, and photochenica
processes. PCP is nobst toxic, yet rapidly netabolized, in aquatic environnents at el evated tenperatures and
reduced pH A review of the related literature, however, indicates that although bioaccumul ati on may not be

significant (it does bioconcentrate, depending upon pH), PeP at |ow | evel exposure is still toxic to plants,
and causes uncoupling oxidative phosphorylation in mtochondrial. Studies indicate that root growh in
terrestrial plants is adversely affected at 0.3 ng/kg PCP. PCP applied at the rate of 1.0 g/nt to beech

forest soils reduced popul ations of soil organisns, and at a rate of 5.0 g/n?, PCP reduced nost of the soi
mcroflora and invertebrates. Little data is available on the toxic effects of PCP on terrestrial wldlife.
However, PCP has been shown to cause adverse sublethal effects in birds fed dietary |levels as | ow as one

ny/ kg

The rel ated Canadi an study? indicates that lettuce (Lactuca sativa) seed germ nation and root
el ongation tests were used to assess the toxicity of PCP in soils. Seed germnation tests neasure toxicity
associated with soils directly, while root elongation tests evaluate the indirect effects of water sol uble
constituents that may be present in Site sanples. The no observable effects concentration for seedling
emergence in Lactuca sativa was calculated as 7 ng/kg dry soil, and the nean no observable effects
concentration for root elongation was cal cul ated as 0.25 ng/ kg dry soil

The renmedy selected in this ROD requires that Site soils be renediated to achi eve the cl eanup |eve
of 3 ng/kg for PCP. However, other data, such as the apparent effects threshol d3 concentration of 0.4 ny/kg
suggest that the 3 ng/ kg cleanup | evel may not be conservative enough. Absent a site-specific quantitative
ri sk assessnment to clearly define the nost appropriate ecol ogi cal cleanup | evel, chem cal and biol ogi ca
noni toring of sediments shall be conducted at the Site if post-renedial soil concentrations of PCP are
greater than 0.4 ng/kg. 10. The conpany reconmmends that EPA use 25 ng/kg as the cl eanup | evel as recommended
by the recent conprehensive Canadi an study? because of the industrial nature of the Site

1 Eisler, R 1989 Pentachl orophenol Hazards to Fish, Wldlife, and Invertebrates: A Synoptic Review.
US Fish and WIldlife Service Biological Report 10. 72 pp

2 National Contaminated Site Renediation Program Draft Report, Septenber 1994. Canadi an Soi
Quality Oriteria for Contaminated Sites. Ecol ogi cal and Human Health Effects: Pentachl or ophenol



3 Prelimnary Literature Review of the Aquatic Transport, Fate, and Effects of Creosote; and
Recommendati ons for Chem cal and Biol ogi cal Studies. Tech Meno 88-4. Seattle, Washington:
Nati onal Cceanic and At nospheric Adm nistration

EPA RESPONSE: The Canadian Soil Quality Criteria docunent referenced in the comrent supports a soi
cl eanup concentration of 25 mg/ kg at industrial/comrercial sites where a ground water check is not necessary
(i.e., where ground water is not used as a drinking source or if ground water will not discharge to surface
water). Contam nated ground water at the Site discharges to the Elizabeth R ver and contam nated soils are a
likely source of contamination to the aquifer. According to the soil quality docunent, a soil clean-up
concentration of 1.4 ng/kg is recommended for the protection of drinking water and 0.12 ng/kg i s recomended
for the protection of aquatic life. The threshold effects concentrations for soils in agricultural, or
resi dential /parkl and uses (calculated to be protective of ecol ogical resources) is 3 ng/kg.

11. The company contends that EPA should elinminate the
requirement for backfilling of treated material and allow a
deci sion on managenent of the treated soil to be made during
the renmedi al design based upon the treatability study results.

EPA RESPONSE: The purpose of the treatability study to be conducted during the renedial designis to
establ i sh whet her engineered |and treatnment can be used to effectively achieve the cleanup | evels established
for the Site in Table 2-15 of this ROD. |f successful inplenmentation of this technol ogy cannot be
denonstrated, |ow tenperature thernal desorption will be used to treat appropriate Site soils and sedinents.
If engineered | and treatnment can be successfully inplenmented at the Site, backfilling provides the nost
cost-effective disposal option for treated soils. The possibility exists that the treatability study results
for engineered |and treatnment nay be positive, but for sone reason, the full- scal e i npl enent ati on nay
fail to produce appropriate results for a particular treatnent plot. Under these circunstances, EPA wll
need to review the specific facts available at that tine and nake a deternmination as to the appropriate
action.

12. The company contends that the Corrective Action Management
Unit (CAMJ) regulations in 40 CF.R 8 264.552 are ARARs for
the Site and, therefore, excavation, staging, treatnent,
contai nnment, and/or disposal of soils can occur at the Site
wi thout triggering current or future RCRA Land D sposal Restrictions.

EPA RESPONSE: Excavation, staging, treatment, and disposal of soils at the Site, as required in the
sel ected renedy, will not trigger RCRA Land Disposal Restrictions. Therefore, the CAMJ Rul e does not need to
be consi dered

Al t hough the use of a CAMJ as an ARAR nay relieve a site fromneeting specific federal LDR
requi renents and/or needing a RCRA permit, the CAMJ does not relieve a site fromproviding nmany ot her
protective neasures. The preanble of the CAMJ Rule (58 FR 8659) states, "EPA does not intend for this rule
to replace existing state and federal requirenments, guidelines, and standards that define the necessary
I evel of protectiveness for remedies and the factors to be considered in selecting site-specific renedies."

AW has stated that placing renediation wastes into or within a CAMJ does not constitute | and
disposal. This is only correct in that the LDRs do not apply. The CAMJ rul e revised the LDR Land D sposa
definition at 40 CFR § 268.2 to state "except in a corrective action nanagenent unit". The CAMJ rul e did not
change the base RCRA definition of "Disposal" at 40 CFR 260.10. It should be clear fromthe CAMJ
regul ations at 40 CFR § 264.552 that include ground water nonitoring, closure and potential post-closure
requi renents, that using a CAMJ does not avoid the need for protective neasures. Also as is stated in the
regul ation at 40 CFR § 264.552 (h), "The designation of a CAMJ does not change EPA's existing authority to
address clean-up levels, nedia-specific points of conpliance to be applied to remedi ation at a facility
or other remedy sel ection decisions”, which clearly indicates that a CAMJ desi gnation does not relieve the
facility/site fromthese site-specific decisions.

Even if a CAMJ is designated as an ARAR for renediation actions at the Site, such designation may
not substantially change the renedi ati on design requirenents or clean-up levels. The designation of a CAMJ
nay al so require long termenvironnmental controls at the Site that may not be needed if a CAMJ designation is
not appli ed.

13. The conmpany contends that the RCRA m ni mumtechnica



requirenents for waste piles and surface inpoundnents shoul d
not apply to staging and treating soils at the Site. The
conpany further contends that even if these requirenents did
apply, the RCRA Corrective Action Managenment Unit concept
and/ or the Tenporary Unit concept should be used to waive
these requirenents.

EPA RESPONSE: As identified in this ROD, EPA had determi ned that the RCRA regul ations for waste piles
(40 CF.R Part 264, Subpart L) are ARARs for soil staged in waste piles at the Site; and RCRA regul ations
for containers (40 CF. R Part 264, Subpart |) are ARARs for soil staged in containers. EPA does not
consi der RCRA regul ations for surface i npoundnents to be ARARs for the |and treatnent process. EPA believes
the waste pile and container regulations are appropriate for the cleanup activities to be perfornmed at
the Site and does not consider it appropriate to attenpt to waive these requirenents by applying the CAMJ
Rul e.

14. The conpany contends that the renedial alternatives
devel opnent, screening, and detailed analysis perforned in
the Feasibility Study for the Site did not assune that RCRA
Land Di sposal Restrictions or RCRA M ni mum Techni cal
Requi renents woul d apply. Therefore, the conpany believes
that if these requirenents do apply, the basis for making a
remedy selection will be flawed.

EPA RESPONSE: Treatnent standards for RCRA |isted wastes FO032 and FO34 have not been established under
the RCRA Land Disposal Restrictions. Therefore, the application of Land D sposal Restrictions to the
alternatives evaluated in the Feasibility Study woul d not have changed the analysis. As for the RCRA M ni num
Techni cal Requirenents, consideration of the specific RCRA requirenents for waste piles, containers, and | and
treatnment do not alter the discussion and analysis provided in the Feasibility Study needed to make a renedy
sel ection.

15. The company contends that several non-treatment alternatives
were either screened out or not rated as highly as treatnent
alternatives because of CERCLA' s statutory preference for
treatment. The conpany further contends that, in light of
the general novenent away fromthe preference for treatnent,
EPA shoul d reconsider the use of the surface cappi ng and on-
site landfill alternatives for all Site soils and sedi nments.

EPA RESPONSE: EPA believes that an appropriate range of treatment and non-treatnent alternatives were
evaluated in the Feasibility Study and the Proposed Renedial Action Plan. EPA, in fact, selected
non-treatnment alternatives for two of the renedial response units being addressed under this ROD. The reasons
for not selecting a non-treatnent renedy for the RRUL and RRU2 soils is based on the limtations of the Site
itself and cost-effectiveness, not sinply a preference for treatnent. Even without a statutory preference
for treatment, the renedy selected in this ROD would likely have been the same due to cost effectiveness.
Estimates in the FS Report provided that the costs to excavate and on-site landfill ($3.928M RRUL) were
hi gher than the costs to excavate, land treat, and backfill ($3.839M RRUL).

16. The company does not believe that EPA should select a
contingency alternative for use if the primary alternative
fails. Specifically, the conmpany contends that |ow
tenperature thernal desorption is not well-denonstrated for
use with coal tar creosote and pentachl or ophenol
constituents or with fine-grained soils such as those at the
Site. The conpany believes that a focused Feasibility Study
should be required in the event that the treatability
studies for engineered |land treatnent fail.

EPA RESPONSE: The Feasibility Study Report provided an evaluation of the all alternatives that could
potentially renediate Site soil and sedinent. The report contained sufficient infornmation on the contingency
alternative, |ow tenperature thernmal desorption (LTTD), for EPA to deternmine that this technol ogy woul d be an
appropriate alternative shoul d engineered |land treatnent fail to performadequately. LTTD has been proposed
for use at several other Region Il wood-treating sites including Saunders Supply, Rentokil, and Southern
Maryl and Whod. Successful LTTD treatability studies have al ready been perforned at Saunders and Rentokil .



EPA has used a contingency alternative for several reasons. EPA hopes to pronote the use of
i nnovative technol ogi es, such as engineered | and treatnent, which appears to be the nost appropriate renedy.
If the provision for a contingency was elimnated, LTTD would be the sel ected remedy--not engineered | and
treatment. LTTD is considered to be a nore reliable technol ogy than engineered | and treat ment; however,
LTTD is not as cost effective. Al so, selecting a contingent alternative now has the effect of reducing the
armount time needed before actual cleanup work can begin.

17. The conpany contends that neither CERCLA nor the NCP
requires that existing, usable structures be denolished in
order to access soils beneath the structures. The conpany
recommends that structures which have an intended future use
be allowed to renain and that decisions regarding the need
for potential denolition activities should be finalized
during the Renedi al Design process.

EPA RESPONSE: The conpany has not provided EPA with its specific plans for buildings and tanks at the
Site. The process area buildings and tanks have been idle since 1992. Substantial soil contam nation nay be
present beneath some of the process buildings and tanks. Unless a conpelling reason is provided by the
conpany, EPA recommends that above ground structures at the Site be renoved to the greatest extent possible
to facilitate soil renediation. EPA wllmke a final decision regarding the denolition activities during the
remedi al design process

18. The conmpany recomrends that EPA clarify that excavation
activities will not extend below the water table

EPA RESPONSE: This ROD specifies that the vertical limt of excavation is the water table and, to the
extent practicable, that excavation should occur when the water table is at the seasonally |ow el evation
EPA recommends, however, that if significant pockets of contami nated soils are encountered bel ow the water
tabl e during excavation, and if field conditions permt, excavation of these naterials shoul d be
perforned to | ower the burden of residual contam nation to ground water

19. The conpany questioned the purpose of inclusion of technica
details in the Proposed Plan. The conpany recommends t hat
this ROD not include technical details regarding the
renedi al action and that these details be devel oped during
the Renedi al Design process for the Site

EPA RESPONSE: The specific performance standards for the selected remedy are listed in Part Il, Section
X of this ROD. These standards provide the requirenents that nmust be net in inplementing the renedy, but do
not include the design details for inplenmentation. EPA agrees that the detail ed standards and specifications
for inplenenting the remedy are best determ ned during the remedi al design process. Details found in the
other portions of this ROD are provided for estinating or eval uative purposes

20. The conpany has requested that all of the docunents,
i ncl udi ng correspondence, draft reports, and status reports,
that were exchanged between the conpany and EPA be
incorporated into the Adm nistrative Record for the Site
because they are inportant to the selection of the
appropriate renedy, cleanup goals, and statistical nethods
for the Site.

EPA RESPONSE: Appendi x A provides the current index to the Administrative Record. The docunents in the
Adm ni strative Record are those upon which EPA has relied in making the renedy sel ection decision docunented
inthis ROD. To the extent appropriate, the requested documents have been added to the Administrative
Recor d.

COMMENTS FROM THE US DEPARTMENT OF THE NAVY ON THE FEASI Bl LI TY STUDY (FS) REPORT.

21. The Navy questioned whether there was, in general, detection
of either copper napthenate or zinc napthenate in any nedia anal yzed

EPA RESPONSE: The AW Renedial Investigation (R) Report, March 1992, provides concentrations of zinc
and copper for Site soil, sedinment, and ground water. Concentrations of specific conpounds for these netals



do not appear to be included. Note also that AW nmi ntains that copper napthenate and zi nc napthenate were
not used at the Portsnmouth facility.

22. The Navy questions where CCA-treated wood at the Site cane
from where it was stored and for how | ong, how soon after
it was treated el sewhere did it arrive at the Site, and what
type of protection fromthe elenents did it receive.

EPA RESPONSE: According to AW, CCA-treated wood cane fromseveral off-site facilities beginning in
1970. The wood was shipped by rail or truck to the AW Portsnouth Site. Wod that was shipped by rail woul d
have at |east 10-days of drying/standing time before storage at the Site. Wod shipped by truck woul d have
had at | east several days of drying/standing tine before storage at the Site. CCA-treated wood was stored in
the western section of the Site. The RI/FS reports provide additional information regarding the storage
areas used for treated wood.

23. The Navy questioned whether the process water nanaged prior
to the early 1970s was conveyed via copper and/or gal vani zed
pi pi ng.

EPA RESPONSE: According to AW, copper piping was not used for process water. Steel piping was mainly
used in addition to a snall amount of gal vani zed pi pi ng.

24. The Navy contends there is not evidence to support EPA s
statenent that inorganic concentrations in the Waste Line
Area may be related to the acetyl ene sludge generated by the
Navy. The Navy further questions how this "contam nation"
could have m grated upgradient, |let alone to the Wod
Storage Area. The Navy contends that the |ocations of the
hi ghest detections of arsenic, copper and zinc in the
Acetyl ene Sl udge Area (495 ng/ kg, 9780 ng/ kg and 20, 400
ny/ kg respectively) do not correspond to suspected |ine
(acetyl ene production byproduct) discharge |ocations. The
Navy i ndicates that aerial photographs from 1949, 1958,
1964, and 1972 suggest the discharge point may have been
several hundred feet east.

EPA RESPONSE: The Remedi al Investigation Report provides data on the concentrations of contaninants in
Site soils. Statistically on a Site wide basis, the highest surface soil concentrations of netals,
specifically zinc and copper, occur in the area designated in the EPA Proposed Renedial Action Plan (June
1995) as the Waste Lime Area (Area 9) of the AW Site. Concentrations of zinc in this area range from87 to
20,400 ngy/ kg. Concentrations of copper in this area range from78 to 9,780 ng/kg. South of this area, and
on the south side of the fence which divides the AW property fromthe Norfol k Naval Shipyard' s annex, is the
Navy's Site 9 (Waste Line Pit). Conparing these AW Site concentrations with data provided in the Final
Remedi al I nvestigation/ R sk Assessnment/Feasibility Study (RI/RANFS) Report, Norfolk Naval Shipyard, March
1995. for the Navy's Site 9, reveals a correlation of elevated netals anong the properties that when
conbi ned with historical information suggests that the Navy may have caused contanination on the AW

property.

The Navy's RI/RA/FS Report lists concentrations of netals in Site 9. Concentrations of zinc in
Site 9 range from3,770 to 28,500 ng/kg. Concentrations of copper in Site 9 range from 931 to 6,470 ng/ kg.
These |l evels correspond with levels found at the AW Site. The Navy RI/RA/FS Report states that "ball ast
stones, silty sand, Black Beauty (trade nane for abrasive blasting material used at NNSY), and other m xed
debris were used to construct the berni. This bermsurrounds the Navy's waste linme pit at Site 9.
Section 4.5 of the AW R Report states that zinc was present in a sanple fromthe acetyl ene waste sl udge,
sand blasting grit, and in the red ball ast stones collected on AW property.

Aletter dated July 23, 1951, fromC H Slingluff, Vice-President for Atlantic Creosoting
Conpany, Inc., to Conmmander Van Liew, Public Wirks O ficer for the Norfol k Naval Shipyard (NNSY) stated that
for several years NNSY di scharged acetylene waste into the creek that separated the AW Site from NNSY and
requested that NNSY review and correct the problem A reply letter from Commander Van Liew, dated August 16,
1951, stated NNSY was "considering several proposals for a nore adequate di sposal of sludge fromthe
Acetyl ene Plantm This correspondence confirms past NNSY di sposal practices and the possibility that
contanmination of AW's property may have been in part caused by NNSY. Al so, aerial photographs from 1944,



1949, and 1952 anal yzed by the EPA' s Environnmental Mnitoring Systens Laboratory, suggest that a |light-toned
nmaterial appears to radiate froma possible pipeline that may be associated with the Navy's acetyl ene
production. This material eventually accunulated within the inlet.

EPA recogni zes that it was not unusual in the past for an industrial facility such as NNSY to
conbi ne sludge, blasting grit, and other waste materials. |If the blasting grit was of the spent varioty,
which is likely, it would not be unusual for that grit to contain inorganic contam nants fromthe paint or
nmetal blasting operations. This could partly explain the source for elevated netals on both sides of the
fence. The preceding information coupled with AW's assertions that it has never used zinc, copper, or
arsenic in its operations provided the justification that EPA needed to consider the Navy as a potentially
responsi bl e party.

Regar di ng contam nant migration i ssues, EPA has not nmade any determinations with respect to
off-site contributions of contam nation existing in the AW Site Wod Storage Area |ocated on the western
portion of the Site. However, EPA has contenplated that |ocalized mgration of contamnants in the AW Site
Waste Line Area could have occurred even if it appears to currently be upgradient. As operations at both the
AW Site and NNSY date at |east back to the early part of this century, and due to nmuch of the i mpact ed
area being fill, it is possible that contam nants coul d have been inadvertently spread to currently
upgr adi ent ar eas.

25. The Navy questioned what the ecol ogi cal cleanup |evels for
the Site were and from where they were derived.

EPA RESPONSE: The ecol ogical cleanup levels for the Site are:

Ecol ogi cal d eanup Levels (ppn); AWM Site

BaPEq tot al PCP arsenic copper zinc di oxi n/

PAH furans
Soi | n/a 100 3.0 150 3.0 410 0. 001
Sedi ment n/a 25 0.4 85 390 270 0. 001

The Site is nostly located on the floodplain of the Elizabeth River in the ecologically sensitive
Chesapeake Bay Drai nage area. Because of the potential for Site soils to erode and migrate into drai nageways
and the river, EPA factored in potential risks associated with sedinent for the purposes of determ ning
ecol ogi cal risk and cl eanup |evels.

The cleanup |l evels |listed above were devel oped during the RI/FS for the Site. These |levels
generally originate fromeffect range-median (ER-M val ues provided by Long and Morgan (1990) as referenced
in the Ecol oai cal Ri sk Assessnent for Atlantic Wod Industries. APril 1992. which is a report prepared by
NOAA providing a qualitative risk assessnent for the Site. During the RI/FS, these val ues wer e adj usted
to accommopdat e site-specific characteristics.

26. The Navy questioned how alternatives could be considered to
elimnate exposure to soil in the Feasibility Study when
i norgani ¢ conpounds are naturally occurring and will be
present in background concentrations.

EPA RESPONSE: The zero value applied to "an alternative that would elimnate exposure to soil" as
stated in the FS Report did not nean that a concentration of "0" would be achieved. These alternatives with
the zero val ue woul d i nvol ve capping or replacenent of contam nated soils with clean soil--not treated soils,
as woul d be the case with biorenediation and backfill. Application of a zero value would therefore be

appropri ate.

The background values fromliterature of netals were considered during the RI/FS. Table 4-2 of the
Rl Report provides the related ranges of concentrations. As the background values are generally bel ow the
cleanup levels selected for the Site, they are not considered to be a factor.

27. The Navy questioned on what data the copper and zinc
geonetric nmean concentrations presented in the Feasibility
Study were based and how they were derived

EPA RESPONSE: The tables in Section 4 of the Rl Report provide the basis for the concentrations. This



information was derived fromsanpling and anal ysis conducted at the Site.

28. The Navy stated that the assunption in the Feasibility Study
that soils in the Waste Linme Area cannot be treated
biologically elinm nates other feasible options, as may be
| earned during the remedi al design. The Navy further states
that only the sludge itself, due to its high pH nay not be
easily biorenediated. The Navy contends that the inclusion
of the contam nated nmedia (soil) originating fromAW with
that which has been alleged to have originated fromthe
Nor f ol k Naval Shipyard may prohibit or preclude EPA from
taking the nost appropriate renedial action for the soil.

EPA RESPONSE: Based on the available RI/FS information, biologically treatnent does not appear to be a
feasible alternative for the Waste Line Area. However, if new information becones available to indicate that
treatnment of these soils is possible, EPA would be willing to consider this information.

29. The Navy question why cleanup levels presented in the
Feasibility Study for the Acetyl ene Sludge Area do not
correlate with the Rermedi al Action objectives presented in
Table 2-6 of the Feasibility Study.

EPA RESPONSE: A di screpancy does exist between the two tables. Table 2-5 provides cleanup | evel s that
were derived on the basis of protectiveness of human health. Table 2-6 provi des objectives that were
intended to consider protectiveness to human health as well as the environnent; however, the objectives are
not totally consistent. In any event, the cleanup levels provided in this ROD will govern during the
remedi al design and acti on.

30. The Navy contends that EPA elimnated a numher of
alternatives in the Feasibility Study due to cost (4A B,
and C, 5A, Band C, 6 and 7) and/or |ack of vendor interest
(5A, Band ©) when they may, in fact be feasible if conbined
with other RRUs. The Navy further contends that the
Feasibility Study does not take into consideration
consolidation and/or treatnment of |ike wastes to realize any
econony or efficiency.

EPA RESPONSE: Sinilarities between the various response units was consi dered during the devel opnent of
the Feasibility Study and during the eval uations conducted by EPA for the purposes of proposing and sel ecting
remedi es. For exanple, this ROD provides for land treatnent for both Renedial Response Units 1 and 2. EPA
does recogni ze that further consolidations could have been presented in the Feasibility Study. EPA
det erm ned, however, that sufficient information was contained in the Feasibility Study for EPA in
consultation with the Virginia Departnent of Environmental Quality, to nake remedi al deci sions.

31. The Navy questioned whet her EPA has been able to denonstrate
if there has been or is likely to be migration of
constituents fromthe soil to the groundwater.

EPA RESPONSE: A Miultined nodel was perfornmed in an effort to derive soil concentrations that would be
protective of ground water. Based on this nodel, there appears to be a potential for mgration of
constituents to ground water at the Site. For exanple, Table 7-1 of the Final Report Interim Soil O eanup
Goal s, AW, March 1992, which is the report providing the Miltined nodel results, provides arsenic
concentrations for soils ranging fromO0.181 to 6.24 ng/ kg which woul d be protective of ground water and the
El i zabeth R ver. These concentrations are generally nore conservative than the levels existing at the Site.

Al so, existing ground water data does show el evated | evels of Site contam nants in various
monitoring wells. Additional data nay be collected during a supplenmentary investigation planned for the Site.

32. The Navy noted that Fig. 2-6 of the Feasibility Study
indicates only two soil sanple locations with arsenic
detection. The Navy questioned if this was because these
were the only two anal yzed for inorgani c conpounds. |If so,
the Navy questioned if this is a sufficient nunber to assert



the "maxi mum concentration of 93 ng/Kg" is valid for the
entire area

EPA RESPONSE: Only two | ocations were sanpled in the Waste Line Area for arsenic. The focus of the
Remedi al I nvestigation was not on inorganic contamnants as the facility allegedly never used inorganics in
their processes. Also, it was apparent fromSite investigations and plant history that the significant
contami nati on woul d have been caused by creosote and pentachl orophenol operations. Absent additional data,
whi ch may becone avail abl e through suppl enentary investigations, EPA believes that the use of data fromthe
two sanple locations is valid

33. The Navy states that for EPA to achieve a 10-5 cunul ative
risk, soils in the Acetylene Sludge Area only need to be
treated for PCP contanination since elimnation of PCP
exposure yields cleanup | evels well bel ow the EPA acceptabl e
risk range of 10-4 to 10-6. The Navy questions why there is
the need then to consider arsenic as a Potential Contam nant
of Concern since it appears cleanup in this area is driven
by PCP and/or cPAHs with arsenic renediation a benefit.

BPA RESPONSE: Both the arithmetic average for arsenic in this area of 155 ng/kg and its 95% Upper
Confidence Limt of 376 ng/kg exceed the area cleanup | evel of 150 mg/kg for arsenic. Note that the
governing cleanup level is derived for both human health and ecol ogical risk. Even if renediation of arsenic
was not needed for human health purposes in this area, the ecol ogical cleanup | evel of 150 ny/ kg does
necessitate a need for arsenic remediation

OTHER COMMENTS

34. A witten cooment froma citizen recommended the use of the
nost cost effective methods for Site cleanup. The citizen
bel i eves that the problens are overstated--as long as the
contami nation is not washed into streans or aquifers.

EPA RESPONSE: EPA considered cost effectiveness as one of the balancing criteria in the selection of
Site renedies. Also, the selected renedies will elimnate source contam nation and will thereby reduce the
potential of contam nating streans and aquifers.
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U S EPA re: D scussion of preparation of the draft
Feasibility Study Report, 11/8/91. P. A summary of
the findings froma request for technical assistance
support and a copy of a journal of applied technol ogies
for renedi ation are attached.

Letter to M. Ross F. Worsham Atlantic Wod | ndustry,

Inc., fromM. Drew Lausch, US. EPA re: Transmttal

of regulatory comments concerning the revised Renedi al
Investigation Report, 12/12/91. P. The coments and a
tabl e of anbient marine water quality criteria are attached.

Letter to M. Ross F. Worsham Atlantic Wod | ndustry,
Inc., fromM. Drew Lausch, U S. EPA re: Coments
concerning the Interimdean Up Goal s Report, 12/23/91.
P. Alist of references is attached.

Letter to M. Drew Lausch, U S. EPA fromM. D ane E
McCausl and, Keystone Environnental Resources, Inc., re:
Transmttal of the Renedial |nvestigation Report and a
response to specific EPA comments in a letter, dated
Decenber 16, 1991, 1/14/92. P.

Letter to M. Drew Lausch, U S. EPA from M. D ane E
McCausl and, Keystone Environnental Resources, Inc., re:
Transmttal of the R sk-Based Soil Cean Up Levels

Study, 3/3/92. P. Atitle page to the report is attached.

Letter to M. Ross F. Wirrsham Atlantic Wod | ndustry,
Inc., fromM. Drew Lausch, U S. EPA re: Notification
that some regulatory comrents concerning the second and
third revisions of the Remedial Investigation Report
still need to be addressed, 3/12/92. P. A summary of
Keyst one Environnmental Resources, Inc.'s responses to
regul atory coments and a list of regulatory coments
that still need to be addressed are attached.

Letter to M. Ross F. Worsham Atlantic Wod | ndustry,
Inc., fromM. Drew Lausch, U S. EPA re: Request for
a revised schedul e for subm ssion of the Feasibility
Study, 3/12/92. P.

Letter to M. Drew Lausch, U S. EPA fromM. D ane E
McCausl and, Keystone Environnental Resources, Inc., re:
Transmttal of the final InterimSoil Cean Up Goals
Report, 3/13/92. P. The report is attached.

Letter to M. Drew Lausch, U S. EPA, from M. D ane E
McCausl and, Keystone Environnental Resources, Inc., re:
Transmittal of a schedule for the Feasibility Study,
3/19/92. P



34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Letter to M. Drew Lausch, U S. EPA fromM. D ane E
McCausl and, Keystone Environnental Resources, Inc., re:
Transmttal of revised pages for the Renedial

I nvestigati on Report and specific responses to EPA's
addi tional comments, 3/23/92. P.

Letter to M. Jeffrey Smgel, Atlantic Wod Industries,
Inc., fromM. Kinberly A Himel, US. EPA re: EPAs
di spl easure with the progress of the Feasibility Study
and the required renoval action at the site, and
transmttal of a set of deadlines to conplete this
work, 4/5/92. P.

Letter to M. Ross F. Worsham Atlantic Wod | ndustry,
Inc., fromM. Drew Lausch, US. EPA re: Transmttal
of the final Ecological R sk Assessnment, 4/13/92. P.
The title page to the report is attached.

Letter to M. Ross F. Wirsham Atlantic Wod | ndustry,
Inc., fromM. Drew Lausch, U S. EPA re: Final

approval of the Renedial Investigation Report, 4/16/92. P.

Letter to Ms. Kinberly A. Hummel, U S. EPA, from M.
Jeffrey Smgel, Atlantic Wod Industries, Inc., re:
Response to EPA's letter of April 5, 1992, concerning
Atlantic Wod Industry, Inc.'s conpliance with

establ i shed tine schedul es, 4/16/92. P.

Letter to Ms. Kinmberly A Hummel, U S. EPA from M.
D ane E. McCausl and, Keystone Environnental Resources,
Inc., re: Transmttal of an outline for the
Feasibility Study, 4/29/92. P. The outline is attached.

Menorandumto M. Robert Davis, Biological Technical
Assi stance Goup (BTAG, from M. Peter Knight, NOAA
re: Review and comments on the Feasibility Study,

6/ 23/92. P.

Menmorandumto M. Robert Davis, BTAG from M. Peter
Kni ght, NOAA, re: Additional comrents concerning the
Feasibility Study, 7/9/92. P.

Letter to Ms. Kinberly Hummel, U S. EPA, from M.
Jeffrey Smigel, Atlantic Wod Industries, Inc., re:
Transmittal of responses to regulatory coments to the
Feasibility Study and a rationale for Atlantic Wod
Industry, Inc.'s approach to the Feasibility Study,
11/22/93. P. The comrents are attached.

Letter to M. Jeffrey Smgel, Atlantic Wod |ndustries,
Inc., fromM. Kinberly Hummel, U S. EPA re: EPA's

di sapproval of the Feasibility Study, 11/23/93. P.
The regul atory comments on the Feasibility Study and

EPA Region IIl1's risk-based concentration table are attached.

Letter to M. David J. lacono, US. EPA fromM. D.
Randol ph G ubbs, Gannett Flening, Inc., re:

Transmttal of notes summarizing a Decenber 17, 1993,
meeting with representatives of Atlantic Wod Industry,
Inc., EPA, and the Virginia Department of Environnental
Quality, 12/29/93. P. The notes and a list of
attendees to the nmeeting are attached.



45,

46.

47.

48.

49.

50.

51.

52.

53.

Letter to M. David J. lacono, U S EPA fromM. D ane
E. McCausl and, Chester Environmental, re: Summary of a
Decenber 17/ 1993 meeting between the representatives
of Atlantic Wod Industry, Inc., EPA and the Virginia
Department of Environmental Quality, 1/3/94. P.

Letter to M. Jeffrey Smgel, Atlantic Wod Industries,
Inc., fromM. David J. lacono, U S. EPA re:
Notification that EPA may inpose previously stipul ated
penalties on Atlantic Wod Industry, Inc. for the late
submi ssion of the Feasibility Study, 1/25/94. P.

Letter to M. David J. lacono, US. EPA fromM. D ane
E. McCausl and, Chester Environnental, re: Transmttal
of a response to regul atory comments concerning the
Feasibility Study Report, 2/16/94. P. The responses
are attached.

Letter to M. Jeffrey Smigel, Atlantic Wod |ndustries,
Inc., fromM. David J. lacono, U S. EPA re: EPA s

di sapproval of the revised Feasibility Study, 5/13/94.
P. The regulatory comrents on the Feasibility Study
are attached.

Letter to M. David J. lacono, US. EPA fromM.
Jeffrey Smigel, Atlantic Wod Industries, Inc., re:
Initiation of dispute resolution procedures with regard
to EPA' s disapproval of the Feasibility Study and a
request for the extension of the period of dispute
resol ution, 5/24/94. P.

Letter to M. David J. lacono, US. EPA fromM.
Jeffrey Smigel, Atlantic Wod Industries, Inc., re:
Transmttal of responses to regulatory coments
concerning the Feasibility Study, 6/3/94. P. The
responses are attached.

Letter to M. Jeffrey Smgel, Atlantic Wod |ndustries,
Inc., fromM. David J. lacono, U S. EPA re:
Notification that EPA will expand the period for the
di spute resolution, 6/16/94. P.

Letter to M. Jeffrey Smgel, Atlantic Wod |ndustries,
Inc., fromM. David J. lacono, U S. EPA re:
Notification of an August 8, 1994, deadline to re-
subnit the Feasibility Study, conditions for the

resubmi ssion, and transmttal of the regulatory
comments to Atlantic Wod Industry, Inc.'s June 3,

1994, responses, 7/8/94. P. The comments are attached.

Letter to M. David J. lacono, US. EPA fromM. David
L. King and M. Anthony Col lins, Chester Environmental,
re: Response to regulatory comrents of July 8, 1994,
and the rationale for Chester Environnental's

di sagreement with the regul atory agenci es concer ni ng
ecol ogi cal issues, 8/24/94. P.



54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

Letter to M. Jeffrey Smgel, Atlantic Wod |ndustries,
Inc., fromM. David J. lacono, U S. EPA re:
Transmttal of EPA's comments concerning the
Feasibility Study and notification of a March 6, 1995
deadl i ne for subm ssion of the revised and final
Feasibility Study along with guidelines for that
submttal, 2/3/95. P.

Letter to M. David J. lacono, US. EPA fromM.
Jeffrey Smigel, Atlantic Wod Industries, Inc., re:
Notification that Atlantic Wod Industry, Inc. is
initiating dispute resolution regarding EPA s February

3, 1995, disapproval of the Feasibility Study, 2/17/95. P.

Letter to M. Jeffrey Smgel, Atlantic Wod Industries,
Inc., fromM. Kathryn A Hodgkiss, US. EPA re:
Transmttal of EPA s decision resol ving ecol ogi cal

i ssues brought up in the dispute resolution process and
notification that the deadline for subm ssion of the
Feasibility Study is extended to March 20, 1995,
3/3/95. P.

Letter to Ms. Kathryn A Hodgkiss, U S. EPA fromM.
Jeffrey Smgel, Atlantic Wod Industries, Inc., re:
Atlantic wood Industry, Inc.'s response to EPA' s

resol ution of the disputed ecol ogical issues, 3/9/95.

P. Alinted review of clean-up levels fromthe Record
of Decision (ROD) database, and a report on sedi nent
quality and the sedinentation process are attached.

Letter to M. David J. lacono, US. EPA fromM. David
L. King, Goundwater Technology, Inc., re: Transmttal
of responses to EPA's February 3, 1995, comments on the

Feasibility Study, 3/17/95. P. The comments are attached.

Letter to M. Jeffrey Smigel, Atlantic Wod |ndustries,
Inc., fromM. Kathryn A Hodgkiss, US. EPA re:
Notification that EPA will extend the deadline for
subni ssion of the Feasibility Study to April 3, 1995,
and EPA's rationale in devel opi ng cl ean-up goal s,
3/29/95. P.

Letter to M. David J. lacono, US. EPA fromM.
Thomas D. Mddena, Virginia Department of Environnental
Quality, re: Review and comments for the Proposed
Renedi al Action Plan, 5/23/95. P.

Letter to M. David J. lacono, US. EPA fromP. A
Rakowski, Department of the Navy, re: Transmttal of
comments concerning the Proposed Renedial Action Plan,
8/4/95. P. The comments are attached.

Letter to M. David J. lacono, U S EPA fromM.
Jeffrey Smigel, Atlantic Wod Industries, Inc., re:
Transmittal of Atlantic Wod |Industry, Inc.'s comrents
concerni ng the Proposed Remedi al Action Plan, 8/7/95.
P. The comments are attached.

Letter to M. David J. lacono, US. EPA fromM. David
L. King, Goundwater Technology, Inc., re: Transmttal
of Atlantic Wod Industry, Inc.'s response to EPA's
techni cal reservation concerning the Feasibility Study,
8/7/95. P. The response is attached.



REMOVAL RESPONSE PRQIECTS

1. Report: FErosion and Sedi ment Control Plan, prepared by
Chester Environnmental, 9/94. P. 400001-400019.

2. Report: Health and Safety Plan, Storm Drain
Seal i ng/ Li ni ng and Sedi ment Response Acti on,
Portsnouth, Virginia, prepared by Chester
Envi ronnmental , 10/94. P. 400020-400131.

3. Report: Response Action Plan, El m Avenue Storm Drain
Portsrmouth, Virginia Site, prepared by Chester
Environnental, 10/94. P. 400132-400168.

4, Report: Alternatives Screening Docurment for Sedinent
Response Action, Portsmouth, Virginia Site, prepared by
Chester Environnental, 9/94. P. 400169-400208.

5. Letter to M. Jeffrey A Snigel, Atlantic Wod
Industries, fromM. David J. lacono, U S. EPA re:
EPA comrents on the Alternative Screening Docunent for
Sedi ment Response Action and conditional acceptance of
the Erosion and Sedi nent Control Plan, 10/27/94.
P. 400209-400214. Comments of the Virginia Superfund
Renedi al Program on the Sedi nent Response Action Pl an
are attached.

6. Report: Sedi ment Response Action Plan, Portsnouth,
Virginia Site, prepared by Chester Environnental, 1/95.
P. 400215-400250.

7. Report: Site Activities Report/Response Action Plan
for El mAvenue Storm Drain, prepared by G oundwater
Technol ogy, Inc., 4/95. P.

COMMUNI TY | NVOLVEMENT/ CONGRESS| ONAL  CORRESPONDENCE/ | MAGERY

1. Final Community Rel ations Plan, Atlantic Wod
Industries Site, Portsnmouth, Virginia, 2/18/88.
P. 500001-500026.

2. U S. EPA Quick Reference Fact Sheet: Superfund
Techni cal Assistance Grants, 9/93. P. 500027-500032.

3. Letter to M. Chuck Anderson, Chesapeake Public
Li brary, fromM. Lisa M Brown, U S. EPA re:
Information on the Technical Assistance G ants,
2/10/95. P. 500033-500033.

4. Letter to M. Dean Burgess, Portsnouth Mini ci pal
Library, fromM. Lisa M Brown, US. EPA re:
Information on the Technical Assistance Grants,
2/10/95. P. 500034-500034.

5. Letter to M. Jerry Drye, Kirn Menorial Library, from
Ms. Lisa M Brown, US. EPA re: Information on the
Techni cal Assistance Grants, 2/10/95. P. 500035-500035.

6. EPA Public Information Sheet, re: Establishnment of an
(800) nunber for information on Superfund sites,
(undated). P. 500036-500036.



10.

11.

U S. EPA Public Notice, re: The availability of the
Adm ni strative Record, The Virginian-Pilot and The
Ledger Star, 2/5/95. P. 500037-500037.

U S. EPA Fact Sheet, re: Renoval action to begin at
the site, 3/95. P. 500038-500041.

U S. EPA Fact sheet, re: EPA s release of the Proposed
Plan for the Atlantic Wod Industries, Inc. Site, 6/95.
P. 500042-500047.

Transcript of public neeting, Atlantic Wod |Industries,
Inc. Site, 6/27/95. P. 500048-500110.

U S. EPA Public Notice, re: EPA extension of the
comment period for the site, The Virginian-Pilot and
The Ledger Star, 7/12/95. P. 500111-500111.



APPENDI X B
ALCSSARY

Adm ni strative Order on Consent (ACC) - A legal agreenent signed by EPA and an individual, business, or other
entity through which the violator agrees to pay for correction of violations, take the required corrective or
cleanup actions, or refrain froman activity. |t describes the actions to be taken, may be subject to a
comrent period, applies to civil actions, and can be enforced in court.

Adm ni strative Record - EPA's official conpilation of docunents, data, reports, and other infornation
supporting selection of a response action. The record is placed in the information repository to allow
public access to the material.

Anadronous - Fish that migrate fromthe sea up a river to spawn.
Aquatic - Living or growing in the water.

Aqui fer - An underground geol ogic formation, or group of formations, containing useabl e anounts of ground
wat er that can supply wells and springs.

ARARS - Applicable, Relevant and Appropriate Requirenents:

Appl i cabl e requirenents are those cl eanup standards, standards of control, and other substantive
environnental protection requirements, criteria, or limtations promul gated under Federal or State | aw that
specifically address a hazardous substance, pollutant, contam nant, renedial action, |ocation, or other
circumstance at a CERCLA site.

Rel evant and Appropriate requirenents are those same standards nentioned above that while not "applicable" at
the CERCLA site, address problens or situations sufficiently simlar to those encountered at the site that
their use is well suited to the particular site.

Background - The average concentration of a contamnant in the Site area either naturally occurring or from
external sources unrelated fromthe Site.

Bi orenedi ation, or Biological Treatnent - Cenerally refers to the breakdown of organic conpounds
(contam nants) by m cro-organi sns.

Carcinogenic - The ability to cause cancer.
Cat adronobus - Fish that nigrate down a river to the sea to spawn. The opposite of anadronous.
CERCLA - See SUPERFUND bel ow.

Creosote - Adark oily liquid having a penetrating tarry odor, obtained by the distillation of wood tar and
commonly used as a wood-treating preservative.

Dense Non- Aqueous Phase Liquid (DNAPLs) - Chenical conpounds that are heavier than water in their pure form
DNAPL can be described as a heavy liquid that exists in certain areas below the ground at a site and can al so
be thought of as creosote-soaked subsoils.

Feasibility Study - See RI/FS.

Gound water - Water found beneath the earth's surface that fills pores between soil, sand, and gravel
particles to the point of saturation. Goundwater often flows nore slowy than surface water. Wen it
occurs in sufficient quantity, groundwater can be used as a water supply.

Hazard Index (H') - The H is the measurement expressing the overall potential for non-carcinogenic effects
posed by contaminants. An H greater than 1 is characterized as presenting an unacceptabl e non-carci nogeni c
risk.

Information Repository - A location where docunents and data related to the Superfund project are placed by
EPA to allow access to the naterial by the public.



In situ Biorenediation - The process of enhancing the microbial degradati on of contam nants in subsurface
soil and water wi thout excavation of the contam nated soil. MNutrients and m croorgani sms nay be added to
stimul ate bi odegradati on.

Low Tenperature Thermal Desorption (LTTD) - Contam nated soils/sedinents are heated at |ow tenperatures to
volatilize water and organic contam nants. A carrier gas or vacuum systemtransports volatilized water and
organics to a gas treatnment system The contam nants are not destroyed, rather they are physically separated
fromthe soils and concentrated in a vapor treatnent system before being di sposed of.

MCL - The Maxi mum Cont am nant Level or MCL is the maxi num perm ssible |evel of a contam nant in water which
is delivered to any user of a public water system

M crograns per liter (Zg/l) - Parts per Billion. For exanple, 5 ppb would be 5 parts in 1 billion parts.
For liquids (groundwater and surface water) ppb is based on volume. Exanple: 5 tabl espoons of a contam nant
in a billion tabl espoons (3,906,250 gal |l ons) of water.

Nati onal G| and Hazardous Substances Pollution Contingency plan (NCP) - The federal regulation that guides
determ nation of the sites to be corrected under the Superfund programand the programto prevent or control
spills into surface waters or other portions of the environnent.

Nati onal Pollutant Discharge Eimnation System (NPDRS) - A provision of the dean Water Act which prohibits
di scharge of pollutants into waters of the United States unless a special permt is issued by EPA a state,
or (where delegated) a tribal governnent on an Indian reservation.

National Priorities List {NPL) - EPA's list of the nost serious uncontrolled or abandoned hazardous waste
sites identified for possible long-termrenedi al action under Superfund. A site nust be on the NPL to
receive noney fromthe Trust Fund for renedial action. The list is based prinmarily on the score a site
receives fromthe Hazard Ranking System EPA is required to update the NPL at | east once a year.

Organi ¢ Conmpounds - Aninal or plant-produced substances containing mainly carbon, hydrogen, and oxygen.
PAHs, pentachl orophenol, and dioxins are all organi c conpounds. Sone organi c conpounds can cause cancer.

Pent achl or ophenol (PCP) - An organi ¢ conpound commonly used as a wood preservative.

Pol ynucl ear Aromatic Hydrocarbons (PAR) - A class of organic conpounds originating fromcreosote and commonly
used as a wood preservative.

ppb - Parts per billion. For exanple, five parts per billion is a fractional representation of five parts in
one billion parts. For solids, ppb is a fraction based on weight, for exanple five pounds of a contam nant in
a billion pounds (500,000 tons) of soil. For liquids ppb is based on volunme, for exanple five tabl espoons of
a contamnant in a billion tabl espoons (3,906,250 gal | ons) of water.

ppm- Parts per MIlion. One ppmis a fractional representation of one part in one mllion parts.

RCRA (Resource Conservation and Recovery Act) - A statute at 42 U S.C. 88 6901 et. seq. under which EPA
regul at es the nanagenent of hazardous waste.

Record of Decision (ROD) - A legal decision docunent that describes the renedial actions selected for a
Superfund site, why certain renedial action(s) were chosen as opposed to others, how nuch they will cost, and
how the public's comments about the Proposed Plan were incorporated into the final decisional

docunent .

Recovery Wl |l - A well used to extract contami nated ground water or product froman aquifer for subsequent
treatnment or disposal.

Remedi al Investigation and Feasibility Study (RI/PS) - An in-depth study designed to gather the data
necessary to determne the nature and extent of contamination at a Superfund site; establish criteria for
cleaning up the site; identify prelimnary alternatives for renedial actions; and support the technical and
cost analyses of the alternatives. The renedial investigation is usually done with the feasibility study.
Together they are usually referred to as the "RI/FS".



Ri sk Assessnment (RA) - The qualitative and quantitative evaluation performed in an effort to define the risk
posed to human health and/or the environment by the presence or potential presence and/or use of specific
pol l ut ants.

Scientific Notation - In dealing with particularly large or small nunmbers, scientists and engi neers have
devel oped a "short hand" neans of expressing numerical values. For exanple: 1,000,000 can be witten as 1 x
106 and 1/1, 000,000 can be witten as 1 x 10-6

SUPERFUND ( Conpr ehensi ve Envi ronnmental Response, Conpensation. and Liability Act) - The program operated
under the legislative authority of CERCLA and SARA that funds and carries out the EPA solid waste energency
and long-termrenoval renedial activities. These activities include establishing the National Priorities
List, investigating sites for inclusion on the list, determining their priority level on the list, and
conducting and/or supervising the ultimtely determ ned cl eanup and other renedial activities

Surface Water - Al water naturally open to the atnosphere (rivers, |akes, reservoirs, streans, inmpoundnents,
seas, estuaries, etc.) and all spring wells, or other collectors which are directly influenced by surface
wat er .

Terrestrial - Gowing or living on the ground



CROSS REFERENCE BETWEEN PROPOSED PLAN ALTERNATI VE NUMBERS AND FEASI BI LI TY

APPENDI X C

STUDY REPORT ALTERNATI VE NUMBERS FOR REMEDI AL RESPONSE UNI TS 1 THROUGH 5

Proposed Pl an
Al ternative Nunber

1: No Action

2: Excavation and On-
Site Landfilling

3. Excavation and Of-
Site Landfill

4: Soil Capping
5: In Situ Biorenediation

6: Excavation and On-
Site Biological Slurry
Tr eat nent of

Soi | / Sedi ment

7: Excavation and
Engi neeri ng Land
Treat nent of

Soi | / Sedi nent

8: Excavation and On-
Site Incineration of
Soi | / Sedi nent

9: Excavation and On-
Site Low Tenperature
Ther mal Desorption of
Soi | / Sedi nent

10: Excavation and Of-
Site Incineration of
Soi | / Sedi nent

11: Extracting DNAPL for
Reuse

Feasibility Study Report Alternative Nunber

RRU 1
1

11

12

n/ a
4

5A (for On-Site

Landfill)
5B (for Of-Site
Landfill)

5C (for Backfill)

7A (for On-Site

Landfill)
7B (for Of-Site
Landfill)

7C (for Backfill)

8A (for On-Site

Landfill)
8B (for Of-Site
Landfill)

8C (for Backfill)

9A (for On-Site

Landfill)

9B (for Of-Site
Landfill)

9C (for Backfill)
10

n/ a

RRU 2
1

9

10

n/a
n/a

3A (for On-Site

Landfill)
3B (for Of-Site
Landfill)

3C (for Backfill)

3A (for On-Site

Landfill)
3B (for Of-Site
Landfill)

3C (for Backfill)

3A (for On-Site

Landfill)
3B (for Of-Site
Landfill)

3C (for Backfill)

3A (for On-Site

Landfill)

3B (for Of-Site
Landfill)

3C (for Backfill)
8

n/ a

RRU 3

1

n/ a

n/a

n/ a

n/ a

n/a

n/ a

n/ a

n/ a

RRU 4

n/ a

n/ a

n/ a

n/a

n/ a

n/ a

n/a

n/ a

n/ a

RRU 5

n/ a

n/ a

n/ a

n/ a

n/a



